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MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  51  DOSE,  7 6 

FISSION  SOURfiC  IN  HOMO  AIR  AT  4.0  KM. 

ALL  SAMPLING  ALTITUDES 

MORSAIR  FIT  OATA-NEUTRON  SILICON  K-FACTOR  77 

FISSION  SOURCE  IN  HOMO  AIR  AT  4.0  KM. 

ALL  SAMPLING  ALT ITUQES 
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FISSION  SOURCE  IN  HOMO  AIR  AT  4.0  KM. 
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ALL  SAMPLING  ALTITUDES 


6 


ILLUSTRATIONS 

(continued) 


C-21  MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  SI  DOSE,  96 

FISSION  SOURCE  IN  REAL  AIR  AT  30.0  KH. 

ALL  SAMPLING  ALTITUDES 

C-22  MORSAIR  FIT  OATA-NEUTRON  SILICON  K-FACTOR  92 

FISSION  SOURCE  IN  REAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 

C-23  MORSAIR  FIT  0ATA~4PIR**2  GAMMA  SI  OOSE,  38 

FISSION  SOURCE  IN  REAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 

C-24  MORSrtIR  FIT  DATA-GAMMA  SILICON  K-FACTOR,  39 

FISSION  SOURCE  IN  REAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 

C-25  MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  SI  OOSE,  100 
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ALL  SAMPLING  ALTITUDES 

(>2b  MORSAIR  FIT  DATA-NEUTRON  SILICON  K-FACTOR  101 
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ALL  SAMPLING  ALT  IT  UOES 

0-2  9 MORSAIR  FIT  OATA-4PIR**2  NEUTRON  SI  OOSE,  104 

FISSION  SOURCE  IN  REAL  AIR  AT  60. U KM. 

SAMPLING  AL TIT'JOLS  20  AND  40  KM. 

C-30  MORSAIR  FIT  DATA-NEUTRON  SILICON  K-FACTOR  105 

FISSION  SOURCE  IN  REAL  AIR  AT  60.0  KM. 

SAMPLING  ALTITUDES  20  AND  40  KM. 
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C-3l  MORSAIR  FIT  UATA-4PIR*#2  GAMMA  SI  DOSE, 

FISSION  SOURCE  IN  REAL  AIR  AT  60.0  KM. 
sampling  altitudes  20  and  40  km. 


C-32  MOKSAIR  FIT  UaTA-GAMMA  SILICON  K-FACTOR, 

FISSION  SOURCE  IN  REAL  AIK  AT  60.0  KM. 

sampling  altitudes  20  and-  40  km. 


C-33  MOKSAIR  FIT  DATA-4PIR**2  NEUTRON  SI  OOSt, 
FISSION  SOUKCt  IN  REAL  AIK  AT  60.0  KM. 

sampling  altitudes  bQ,8d,ioo,  and  120  km. 


C-3h  MOKSAIR  FIT  DATA-NEUTRON  SILICON  K-FACTOR 
FISSION  SOURCE  IN  REAL  AIR  AT  60.0  KM. 
SAMPLING  AuTITUQLS  60,60,100,  AND  120  KM, 
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FISSION  SOURCE  IN  REAL  AIR  60. G KM. 
SAMPLING  ALT ITUur  S 60,80,100  , ANO  120  KM. 


C-3b  MORSAIR  FIT  UATA-GAMMm  SILICON  K-FACTOR, 

FISSION  SOURCE  IN  REAL  AIR  AT  60. Q KM. 
SAMPLING  ALTITUDES  60,80,100,  ANO  120  KM. 


C-37  MORSAIR "FIT  OATA-4PIR**2  NEUTRON  SI  DOSE, 
FISSION  SOURCE  IN  REAL  AIR  AT  80. C KM. 
SAMPLING  ALTITUDES  20  KILOMETERS. 


C -3b  MORSAIR  FIT  DAT A-NEUTKON  SILICON  K-FACTOR 

FISSION  SUURCr  IN  REAL  AIR  AT  80.0  KM. 
SAMPLING  AlTITUOES  20  KILOMETERS. 


C-39  MORSAIR  FIT  UATA-*PIR**2  GAMMA  SI  DOSE, 

FISSION  SOURCc  IN  REAL  AIR  AT  80.0  KM. 
SAMPLING  AlIITOOES  20  KILOMETERS. 


0-40  MORSAIR  FIT  UATA-GAMMA  SILICON  K-KACTOR, 

FISSION  SOURCE  IN  REAL  AIR  AT  80. U KM. 

sampling  altitudes  20  kilomlters. 
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sampling  altitudes  40  and  6Q  km. 
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sampling  altitudes  4u  and  co  km. 
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SAMPLING  ALTITUDES  40  AND  60  KM. 
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THER MONUCL  SOURCE  IN  HOMO  AIR  AT  4.0  KM. 
ALL  SAMPLING  ALTITUDES 
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THERMONUCL  SGURCc  IN  HOMO  AIR  AT  4.0  KM. 

ALL  SAMPLING  ALTITUDES 
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ALL  SAMPLING  ALTITUOtS 
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THERMONULL  SOURCE  IN  REAL  AIR  AT  20.0  KM. 

ALL  SAMPLING  ALTITUDES 
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THERMONUCL  SOURCE  IN  REAL  AIR  AT  2C.0  KM. 

ALL  SAMPLING  ALTITUDES 
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THERMONUCL  SOURCE  IN  REAL  AIR  AT  20.0  KM. 

ALL  SAMPLING  ALTITUDES 


C-56  MORSAIR  FIT  UATA-GAMMA  SILICON  K-FACTOR,  1J1 

THERMONUCL  SOURCE  IN  REAL  AIR  AT  20.0  KM. 

ALL  SAMPLING  ALTITUDES 


C-S7  MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  SI  OOSE,  132 

THERMONUCL  SOURCE  IN  RtAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 


C-5d  MORSAIR  FIT  DATA-NEUTRON  SILICON  K-FACTOR  133 

THERMONUCL  SOURCE  IN  REAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 


C-59  MORSAIR  FIT  0ATA-4PIR**2  GAMMA  SI  DOSE,  134 

THERMONUCL  SOUkCE  IN  REAL  AIK  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 


C-SG  MORSAIR  FIT  OATA-oAMMA  SILICON  K-FACTOR,  135 

THERMONUCL  SOURCE  IN  REAL  AIR  AT  30.0  KM. 

ALL  SAMPLING  ALTITUDES 
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MORSAIR  FIT  UATA-4PIR**2  NEUTRON  SI  DOSE « 
THERMONUCL  SOURCE  IN  REAL  AIK  AT  4u.O  KM. 
ALL  SAMPLING  ALTITUDES 


MORSAIR  FIT  OATa-NEUTRON  SILICON  K-FACTOR 
THERMONUCL  SOURCE  IN  REAL  AIR  AT  40.0  KM. 
ALL  SAMPLING  ALTITUDES 


MORSAIR  FIT  0ATA-4P:iR**2  GAMMA  SI  DOSE, 
THERMONULL  SOURCE  IN  REAL  AIR  AT  4Q.G  KM. 
ALL  SAMPLING  ALTITUDES 


MORSAIR  FIT  UATA-GAMMA  SILICON  K-FACTOR, 
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ALL  SAMPLING  ALTITUDES 


MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  SI  DOSE, 

T HERMONUCL  SOURCE  IN  REAL  AIR  AT  60.0  KM. 
SAMPLING  ALTITUDES  20  AND  40  KM. 


MORSAIR  FIT  OATA-NEUTRON  SILICON  K-FACTOR 
T HERMONUCL  SOURCE  IN  REAL  AIR  AT  60.0  KM. 
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SECTION  I 
INTRODUCTION 

This  report  presents  the  results  of  fifteen  computer 
runs  made  with  the  Kaman  Sciences  MORSAIR  Monte  Carlo  computer 
program.  These  calculations  were  performed  for  the  Air  Force 
Weapons  Laboratory  (AFWL/SAT)  under  the  direction  of  Capt. 
Raymond  A.  Shulstad. 

The  objective  of  this  effort  was  to  provide  AFWL  with  a 
set  of  "real"  two-dimensional  atmospheric  neutron  and  secondary 
gamma  transport  data  for  use  in  assessing  the  adequacy  of  mass 
scaled  uniform  air  calculations.  Previous  studies  at  Kaman 
(ref.  1)  and  elsewhere  (refs.  2,  3,  4)  have  indicated  that 
large  inaccuracies  can  result  from  scaling  at  high  altitudes. 
The  results  presented  in  this  report  show  the  extent  of  these 
inaccuracies  for  two  unclassified  source  spectra  for  both 
neutron  and  secondary  gamma  doses  at  al*  _tudes  from  5 to  80 
kilometers. 

For  each  MORSAIR  run,  the  neutron  and  secondary  gamma 
doses  in  silicon  and  tissue  as  well  as  the  total  particle 
fluence  were  calculated  using  a Monte  Carlo  technique  at 
more  than  150  detector  locations  about  a point  isotropic 
source  in  the  atmosphere.  The  spectra  used  in  these  runs 
were  an  unclassified  fission  source  and  an  unclassified 
thermonuclear  source,  both  of  which  were  provided  by  AFWL 
(ref.  5) . In  addition  to  a run  in  homogeneous  air  with 
each  source  spectrum  for  the  purposes  of  verifying  the 
tracking  and  scoring  techniques  of  the  code,  eight  runs  with 
the  fission  source  and  five  with  the  thermonuclear  source 
were  made  in  the  variable  density  atmosphere.  Section  II  of 
this  report  describes  in  detail  the  energy  bins,  spectra, 
altitudes  and  dose  response  functions  used  in  the  calculations. 
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In  section  III  the  homogeneous  atmosphere  neutron  and 
secondary  gamma  transport  data  supplied  by  AFWL  and  used  in 
this  study  are  described.  The  two  homogeneous  atmosphere 
MORSAIR  runs  made  for  checkout  purposes  are  discussed. 

Also,  in  section  III,  the  statistical  uncertainties  of  the 
Monte  Carlo  data,  the  method  used  to  fit  these  data,  and  the 
accuracy  of  these  fits  are  briefly  described.  Finally,  the 

method  used  to  determine  the  K-f actor,  defined  as  the  ratio 

2 2 
of  the  4irR  dose  in  real  variable  density  air  to  the  4irR 

dose  in  homogeneous  air,  is  described. 

In  section  IV,  a brief  discussion  of  some  of  the  more 
obvious  trends  of  the  results  is  presented.  The  qualitative 
dependence  of  the  K-factor  on  the  source  and  detector  altitude, 
mass  range,  source  spectrum,  and  dose  response  function  is 
described.  The  two  primary  effects  which  cause  deviations 
from  the  scaled  homogeneous  air  results,  namely  a leakage 
effect  and  a mass  distribution  effect  are  also  described. 

A summary  of  the  calculations  performed  for  this  study 
and  the  conclusions  which  may  be  drawn  from  these  results  are 
presented  in  section  V. 

In  Appendix  A,  the  tabulated  fit  coefficients  of  the 
. . 2 

one-dimensional  ANISN  4ttR  dose  data  (used  in  defining  the 

K-f actors)  are  shown  for  the  two  source  spectra.  All  of  the 
2 

4ttR  doses  have  been  plotted  for  both  neutrons  and  secondary 
gammas  and  these  are  included  in  Appendix  A.  In  Appendix  B,  the 

coefficients  for  the  fits  to  the  MORSAIR  two-dimensional  data 
are  shown  for  each  sampling  altitude,  dose  response  function, 
and  particle  type  (neutron  or  secondary  gamma) . In  Appendix  C, 
plots  of  the  fitted  silicon  dose  data  and  the  silicon  K-factors 
for  both  neutrons  and  secondary  gammas  are  shown  for  all  15 
MORSAIR  runs. 
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SECTION  II 
CALCULATIONS 

1.  THE  MORSAIR  PROGRAM 

The  Kaman  Sciences  MORSAIR  program  is  an  extensively 
modified  version  of  the  ORNL  MORSE  program  (ref.  6)  developed 
specifically  for  Monte  Carlo  calculations  of  radiation 
environments  in  a variable  density  atmosphere  based  on  the 
1962  Standard  Atmosphere  model  (ref.  7) . The  multigroup 
cross  section  module  of  MORSE  was  used  without  modification, 
but  the  geometry  and  random  walk  modules  were  revised  and  a 
new  scoring  routine  using  an  "extended  path"  or  expectation 
boundary  crossing  estimator  for  scoring  in  concentric  annular 
rings  was  added.  In  previous  studies,  the  MORSAIR  code  has 
been  used  for  calculating  radiation  environments  at  source 
altitudes  from  20  to  65  kilometers.  The  results  of  those 
calculations  have  been  checked  against  other  Kaman  real  air 
transport  codes,  and  codes  from  other  agencies  (ref.  8).  It 
has  been  found  to  be  a useful  code  for  predicting  radiation 
environments  ..  t high  altitudes  where  traditional  methods  of 
scaling  uniform  atmosphere  results  are  inadequate. 


The  latest  version  of  MORSAIR  was  written  for  use  on 
the  CDC  7600  computer  and  utilizes  the  fast  access  large 
core  capability  of  that  machine  so  that  very  large  problems 
in  terms  of  storage  requirements  can  be  efficiently  handled 
by  the  code.  In  this  study  the  time  integrated  neutron  and 
secondary  gamma  doses  and  associated  standard  deviations 
were  calculated  for  58  energy  groups  at  as  many  as  190 
detectors  spaced  about  the  source.  The  differential  energy 
spectra  were  recorded  on  magnetic  tape  so  that  doses  other 
than  those  shown  in  this  report  can  be  calculated. 
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Earth  curvature  effects  were  not  included  in  the 
calculations,  because  these  effects  have  been  shown  to  be 
negligible  at  the  altitudes  and  ranges  of  the  calculations 
performed  for  this  study  (ref.  9). 

2 . INPUT  PARAMETERS 

The  air  cross  sections  used  in  the  MORSAIR  runs  were 
the  DLC-31  multigroup  set  distributed  by  the  Radiation  Shielding 
Information  Center  at  ORNL  (ref.  10) . These  cross  sections 
were  prepared  from  ENDF/B-IV  data  using  a fission  spectrum 
weighting  function.  A third  order  (P3)  Legendre  expansion 
was  used  to  represent  the  angular  variation  of  the  cross 
sections.  The  nitrogen  and  oxygen  cross  sections  were  mixed 
to  form  the  macroscopic  cross  sections  of  air  with  the 
following  composition  (ref.  5) : 

3 

Density:  1.11  mg/cm 

Volume  percentages:  79  percent  nitrogen 

21  percent  oxygen 

19  3 

Number  densities:  3.6609  x 10  nitrogen  atoms/cm 

18  3 

9.7316  x 10  oxygen  atoms/cm 

A copy  of  these  cross  sections  was  provided  to  Kaman  by 
AFWL.  The  37  neutron  and  21  secondary  gamma  energy  groups  of 
the  DLC-31  cross  section  set  are  shown  in  table  1.  In  table 
2,  the  fraction  of  source  neutrons  in  each  of  the  groups  is 
shown  for  the  two  unclassified  spectra  used  in  the  calculations. 

Three  different  response  functions  were  used  to  weight 
the  MORSAIR  energy  spectrum  at  each  detector.  Table  3 shows 
the  neutron  silicon  and  tissue  dose  response  functions,  and 
table  4 shows  these  response  functions  for  the  secondary 
gamma  groups.  The  response  functions  shown  in  tables  3 and 
4 were  provided  by  AFWL  (ref.  5) . In  addition  to  the  silicon 
and  tissue  doses,  the  total  number  fluence  was  also  calculated 
for  both  neutrons  and  secondary  gammas . 
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31 

2.90  21E-3  5 

- 

1.0677E-05 

0. 

0. 

34 

1.0677E-35 

- 

3.359QE-06 

0. 

0. 

35 

3 . 0590  £-96 

- 

1.1254E-06 

0. 

0. 

36 

1.1254E-0& 

- 

4.143OE-07 

a. 

0. 

37 

4.1400E-07 

- 

1.  3O0OE-11 

0. 

0. 
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TA8LE  X 


NEJTRON  DOSE  RESPONSE  FUNCTIONS 


GROUP 

NEUTRON  ENERGY  (HEY) 

TISSUE  OOSE 
RA0/(N/C12> 

SILICON  DOSE 
RA0/1N/CH2I 

t 

1 • 9640  EfQ 1 

- 

l.o905Ef01 

3.6724E-09 

1.9106E-Q9 

2 

1.6906E+01 

- 

1.4918E+01 

7.4190E-09 

1.7792E-09 

3 

1.49UE«-01 

- 

1.4191E901 

6.8115E-09 

1.681 3E-09 

•4 

1.4191  r,  *01 

•m 

1 . 3840E+0 1 

6. 5447E-09 

1.6231E-09 

5 

1 • 3840  E*9  1 

- 

1.2840E9Q1 

6. 1473E-09 

1.5144E-09 

6 

1 . 2840  E t J t 

- 

1. 2214 E +01 

5. 9548E-0  9 

1.3851E-09 

7 

1.22l4c*01 

m 

1 • 10526*0 1 

5.8936E-09 

1.237  0E-09 

H 

1.1052E+31 

- 

1.3000E+01 

5.5508E-Q9 

1.053  0E-09 

9 

1.00002 m 

- 

9 • 049  41 »0  0 

5.2882E-09 

8.7897E-10 

10 

- 

9 . 187  3E+0  0 

5.04732- 09 

7.9629E-10 

11 

3.1873E»0U 

- 

7 . 4Q32E+0  0 

5.0045E-09 

7.8141E-10 

12 

7.4082£*00 

m 

6 . 376  JF  *0  Q 

4.7595E-09 

4.7092E-10 

13 

6.3763£*00 

- 

h. 9659E*Q  0 

4.4831E-09 

2.1394E-10 

14 

4 • 9659E  + J 0 

- 

4.7237E*00 

4. 2531E-0  9 

1.8267E-10 

15 

4. 7237E+0  G 

- 

-♦  • G 65  7E*0  0 

4 , 1711E-0  9 

1.419  5E-10 

lo 

4.0657EO0 

- 

3. 0 119E+0  0 

3.9784E-09 

1.0582E-1C 

17 

3.01 lSE^Q  0 

- 

2. 3852E*QQ 

3. 3905E-09 

1.000  6E-10 

11 

2 ■ 3H5?£  +0  0 

- 

2 . 30&9F.  f0  0 

3 . 13  77E-U9 

8.2995E-11 

19 

2 • 3069E  *3  0 

- 

1 . 8268E+0  0 

3. 03 45 E-0 9 

9,477  8E-11 

20 

1.8269E* 30 

1.1090E900 

2. 63 93 E-0 9 

6.532BE-11 

?1 

1.10S0EO0 

- 

5 . 5023E-0 1 

2.0570E-39 

4.978  5E- 11 

22 

5.5023E-01 

«• 

1 . 5764E-0 1 

1. 3330E-09 

3. 1515E-11 

23 

1.5764E-31 

- 

1 . 1109E-0 1 

7.62282-10 

1.7897E-12 

24 

1.113 9F -31 

- 

5 • 2475E-0  2 

5.4890E-10 

2.3022E-12 

2 9 

5 • 2475E-3  2 

- 

2 . 4798E-0  2 

3.1164E-10 

1.232  7E-12 

26 

2 . 4798E-3  2 

• 

2.1875E-02 

2,07  39E-1 0 

7.908  4E-13 

27 

2.1 H75E-3  2 

- 

t. 0333  E - 02 

1.4662E-10 

5.893  0E-1 3 

29 

1.0 3 33 £-02 

- 

3 • 3546E-0  3 

6. 6143E-11 

2.98  0 4E-13 

29 

3 • 3546E-0  3 

- 

1.2341E-03 

2.2758E-11 

1.0498E-13 

30 

1 . 2341E-3  3 

- 

5 • 8294E-04 

9. 1315E-12 

4,330  5E-14 

31 

5 . 8294E-Q  4 

m 

1. 0130E-04 

3 . 6632E- 1 2 

1.442  IE-14 

32 

I.O133E-04 

- 

2.  902JE-05 

1. 17  59E-12 

4.5895E-15 

3.5 

2. 9023E-05 

- 

1.0677E-05 

1.1095E-12 

3.9377E-15 

34 

1.Q577E-05 

- 

3.0590  E-0  6 

I.6117E-12 

5.6286E-15 

35 

3 • 0590E-06 

- 

1 . 1254  E-0  6 

2. 7415E-12 

9.  40  2 3E-15 

3b 

1 • 1254E-0  6 

- 

4.143  Ofc-O  7 

4.4570E-12 

1.539  0E-14 

37 

4. 1400E-3  7 

- 

1.0000fc-ll 

1.1238E-11 

7. 4244E-13 

23 
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TABLE  4 


GAMMA  OUSE  RESPONSE  FUNCTIONS 


GROUP 

GAMMA  ENERGY 

(MEV) 

TISSUE  DOSE 
RAD/  (N/CM2) 

SILICON  DOSE 
RAD/IN/CM2) 

1 

1.4000E4Q1 

- 

1.000  0 £40  1 

2.7  431E-09 

3.418  4E-09 

2 

l.ooooem 

- 

8.  JOOQE4QO 

2.25  64E-09 

2.5712E-09 

3 

a.ooooEfOo 

m 

7.0000E400 

1 . 9840E-09 

2.1612E-09 

4 

7 • QOOCE+QO 

- 

6.0000E400 

1.7922E-09 

1.8991E-09 

5 

6.0000E400 

- 

5.0000E400 

1.5928E-Q9 

1.636  7E-09 

6 

5. 000.)  EfQO 

m 

4 . 00 OOf  40  0 

1. 3897E- 39 

1.3835E-09 

7 

4.OOOQE40O 

- 

3.3000E 400 

1 • 18D3E-0  9 

1.1335E-09 

8 

3*000 'j  £400 

- 

2.503UE400 

i.aooaE-39 

9.4334E-10 

9 

2.500'1E400 

- 

2. 0000  £.400 

3.8320E-1 0 

8.203 4E -10 

10 

2*000 OE 40 0 

- 

1. 5000£400 

7 .42  81E-10 

6.8343E-10 

11 

1*  500CE4Q0 

- 

1.0000E400 

5.8030E-10 

5.2846E-10 

12 

1.0000 £400 

- 

7 . OOOOE-O 1 

4.2393E-10 

3.8505E-10 

13 

7 • OOOOE-O 1 

- 

4 • 5000E-0 1 

2.9695E-10 

2.7122E-10 

14 

4.5000E-01 

- 

3. 0000 E -01 

1.9283E-10 

1.7772E-10 

15 

3. OOOOE-O 1 

- 

1 • 5000E-0 1 

1. Q770E-10 

1.0459E-10 

16 

1.500(ic-01 

• 

l. 3000E-0 1 

4.9383E-11 

6.8510E-U 

17 

1.000  3E-3 1 

- 

7.  OOOOE-O? 

3.4315E-11 

7.9854E-11 

18 

7*  030;)E-3  2 

- 

4 . 50 0 OE-O  2 

2 . 94  79E- 1 1 

1 . 454  3E-10 

19 

4. 500 ’)  £-02 

- 

3 .OOOOE-O 2 

4.3750E-11 

3.441 IE-13 

20 

3.000.  £-02 

- 

2.3  00  OE-O  2 

9.6647E-11 

8.2679E-10 

21 

2 • OOOOE-O  2 

- 

1. 0 03  OE-O  2 

3.25Q4E-1J 

2.6493E-09 

3.  DESCRIPTION  OF  RUNS 

A summary  of  the  15  MORSAIR  runs  made  for  this  study  is 
shown  in  table  5.  In  addition  to  the  homogeneous  atmosphere 
runs,  eight  runs  were  made  using  the  fission  source  in  real 
air  at  altitudes  from  5 to  80  kilometers,  and  five  thermo- 
nuclear source  runs  were  made  at  altitudes  from  20  to  80 
kilometers.  A minimum  of  50,000  initial  neutron  histories 
were  followed  for  each  run,  and  the  secondary  gamma  production 
rate  was  adjusted  so  that  approximately  the  same  number  of 
gammas  was  produced  in  each  run.  For  the  lower  altitude 
and  homogeneous  runs,  the  computer  time  required  for  50,000 
histories  was  greater  than  30  minutes  of  CDC  7600  execution 
time.  At  the  higher  altitudes  an  appreciable  number  of  the 
neutrons  and  secondary  gammas  escape  out  the  "top"  of  the 
atmosphere  after  a few  scatterings  so  that  as  many  as  150,000 
initial  neutrons  and  approximately  the  same  number  of  sec- 
ondary gammas  could  be  followed  in  less  than  30  minutes. 

A time  cutoff  of  20  seconds  was  used  for  each  neutron 
history.  This  ensured  that  almost  no  neutrons  were  lost 
because  of  this  cutoff. 

The  atmosphere  model  used  in  MORSAIR  provides  for  a 
continuously  varying  density  from  sea  level  to  200  kilometers 
and  very  closely  approximates  the  1962  Standard  Atmosphere 
model  (ref.  7).  Above  200  kilometers,  a void  is  assumed  and 
particles  reaching  this  altitude  are  allowed  to  escape.  The 
lateral  extent  of  the  atmosphere  varied  with  each  run  to 
provide  a large  buffer  beyond  the  last  detectors  of  interest 
at  each  sampling  altitude.  This  ensured  that  lateral  leakage 
effects  on  the  results  would  be  negligible.  Any  particle 
reaching  the  ground  (which  only  a very  few  did)  was  terminated. 
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SECTION  III 
RESULTS 

1.  HOMOGENEOUS  ONE-DIMENSIONAL  TRANSPORT  DATA 

The  one-dimensional  homogeneous  air  neutron  and  secondary 

gamma  transport  data  used  as  a basis  of  comparison  in  this 

report  were  provided  by  AFWL  (ref.  12).  These  data  were 

generated  by  appropriate  source  spectrum  weighting  of  Murphy's 

2 

fits  to  Burgio's  ANISN  results  (ref.  11).  The  resulting  4irR 
dose  data  were  then  fit  to  the  equation: 

In  ^4irR2  DoseJ  = A + Bx  + Cx2  + Dx3//2  + Ex1//2  + Fx1//3  + G In  x 

2 

for  0.1  < x < 300  gm/cm 

2 

where  x is  the  mass  range*  of  air  or  areal  density  in  gm/cm  . 

The  seven  coefficients  representing  the  fits  to  the  neutron 
and  secondary  gamma  homogeneous  atmosphere  data  are  tabulated 
in  Appendix  A for  the  two  spectra  and  three  dose  response 
functions  used  in  this  study. 

For  very  small  areal  densities,  between  0.0  and  0.1 
2 

gm/cm  of  air  which  are  of  interest  particularly  at  very 

high  altitudes , a linear  interpolation  between  the  fitted 

2 2 2 
ANISN  4irR  dose  at  0.1  gm/cm  and  the  uncollided  4nR  dose 

(i.e.,  the  sum  over  all  energy  groups  of  the  products  of  the 

source  fractions  and  dose  response  functions)  at  zero  mass 

2 

range  was  used  to  find  the  4nR  neutron  doses.  This  method 

is  commonly  used  in  mass  integral  scaling  codes  to  define 

atmospheric  neutron  environments  at  small  mass  ranges.  A 

similar  interpolation  technique  was  used  for  the  secondary 

2 

gammas  between  zero  and  0.1  gm/cm  of  air,  except  in  this 
2 

case  a 4ttR  dose  value  of  zero  was  used  at  zero  mass  range. 

*See  footnote  on  page  35  for  a definition  of  mass  range. 
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The  same  energy  groups,  cross  sections,  sources,  and 
dose  response  functions  described  earlier  for  the  MORSAIR 
runs  were  used  in  the  uniform  air  calculations;. 

2.  MORSAIR  VERIFICATION  IN  HOMOGENEOUS  AIR 

An  option  exists  in  the  MORSAIR  code  to  replace  the 
variable  density  atmosphere  model  with  a homogeneous  atmosphere 

I t # 

model.  As  an  initial  check  on  the  scoring  and  tracking 
techniques  employed  in  the  code , one  run  for  both  the  thermo- 
nuclear and  the  fission  source  spectrum  was  made  using  this 
option.  It  was  anticipated  that  the  results  of  such  a run 
would  agree  with  the  one-dimensional  ANISN  infinite  air 
results  provided  by  AFWL  from  Burgio's  calculations  using 
the  same  spectra  and  response  functions.  Figures  C-l  and 
C-3  of  Appendix  C show  that  for  all  sampling  altitudes  the 
difference  between  the  fits  of  the  ANISN  homogeneous  data 

and  fits  of  the  two-dimensional  MORSAIR  homogeneous  data  is 

2 

less  than  15  percent  out  to  100  gm/cm  and  within  25  percent 
2 

out  to  200  gm/cm  for  a fission  source.  Similar  results  for 
a thermonuclear  source  are  shown  in  figures  C-49  and  C-51  of 
Appendix  C.  It  should  be  emphasized  that  the  solid  lines 
shown  in  these  and  other  figures  of  Appendix  C represent  the 
fitted  one-dimensional  homogeneous  air  ANISN  d„  a,  and  the  points 
are  calculated  from  the  fits  of  the  MORSAIR  data.  It  should 
also  be  pointed  out  that  in  the  figures  immediately  following 
those  mentioned  above,  namely  figures  C-2,  C-4,  C-50,  and 
C-52  of  Appendix  C,  the  K-f actors  presented  are  actually  ratios  of 
fits  of  the  homogeneous  MORSAIR  data  to  the  ANISN  data.  All 
of  the  data  in  Appendix  C is  presented  in  this  manner,  i.e.,  the 
fitted  homogeneous  and  real  air  data  are  shown  first  followed 
by  the  K-factors  calculated  from  this  data  for  each  MORSAIR 
run.  The  differences  between  the  ANISN  and  MORSAIR  results 
for  a homogeneous  atmosphere  are  within  the  statistical 
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uncertainties  of  the  MORSAIR  data  for  these  runs,  and  it  was 
concluded  that  the  MORSAIR  tracking  and  scoring  methods  were 
correct. 

3.  STATISTICAL  UNCERTAINTIES  IN  THE  MORSAIR  DATA 

At  the  lowest  source  altitudes,  the  50,000  neutron  and 

secondary  gamma  histories  resulted  in  standard  deviations  in 

2 

the  total  doses  of  less  than  15  percent  out  to  100  gm/cm  , and 

2 

less  than  25  percent  to  200  gm/cm  in  most  cases.  At  source 
altitudes  above  20  kilometers,  the  expectation  boundary 
crossing  scoring  method  is  more  efficient,  and  the  statis- 
tical uncertainties  in  the  data  were  somewhat  less. 

4.  FITS  TO  THE  MORSAIR  DATA 

To  smooth  the  MORSAIR  Monte  Carlo  results  and  to  reduce 

the  quantity  of  data  to  a more  usable  form  consistent  with 

2 

the  one-dimensional  results,  all  of  the  4ttR  doses  were  fit 
to  the  same  seven  parameter  equation  in  areal  density 
described  above.  For  the  MORSAIR  data,  it  was  found  that 
dropping  the  last  term,  G In  x,  did  not  affect  the  accuracy 
of  the  fits  significantly  and  in  some  cases  resulted  in  a 
slight  improvement  in  the  fit.  For  this  reason,  only  six 
coefficients  are  used  in  the  fits  to  the  MORSAIR  data  shown 
in  Appendix  B. 

The  technique  used  to  fit  the  data  was  a standard  linear 

weighted  least  squares  technique  such  as  described  in  reference 

13.  The  fitting  method,  it  should  be  noted,  was  applied  to  the 

2 

logarithm  of  the  4irR  dose  data  where  each  data  point  was  given 

a weight  inversely  proportional  to  the  square  of  the  logarithmic 

uncertainty  in  the  MORSAIR  data  point.  Any  data  point  with  a 

standard  deviation  greater  than  50  percent  was  deleted  before 

the  fit  was  applied.  The  number  of  points  removed  for  this 

2 

reason  was  small  for  areal  densities  less  than  200  gm/cm  . 
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The  fit  coefficients  for  each  run  are  tabulated  in  Appendix 
B.  In  addition,  the  range  (in  terms  of  minimum  and  maximum 
areal  densities)  over  which  the  fit  applies  is  shown.  The  last 
column  in  the  tables,  "RMS  PCT  DIFF" , is  the  weighted  root  mean 
square  percentage  difference  between  the  fit  data  and  the 
actual  MORSAIR  data,  i.e., 


where  = In 


4ttR  actual  MORSAIR  dose 
4ttR^  fit  MORSAIR  dose 


where  0^  = fractional  standard  deviation  of  the 
MORSAIR  dose. 

As  an  example  of  the  adequacy  of  the  six  parameter  fit 
to  represent  the  data,  figure  1 shows  both  the  actual  MORSAIR 
data  points  and  the  values  calculated  from  the  fit  for 
coaltitude  neutron  silicon  doses  from  a thermonuclear  source 
at  20  and  40  kilometers.  Figure  2 shows  the  MORSAIR  data 
points  and  the  fit  for  the  secondary  gamma  silicon  dose.  In 
general,  it  was  found  that  this  fitting  technique  resulted 
in  a reasonably  good  representation  of  the  actual  data. 

5 . THE  K- FACTOR 

The  adequacy  of  mass  integral  scaling  of  uniform  air 
results  to  define  real  air  environments  can  be  conveniently 
described  in  terms  of  a K-factor  which  was  first  used  by 
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BHOR  G/CM2 


Figure  1.  MORSAIR  Data  Points  and  the  Fit  to  the  Data  Points 
for  4ttR2  Neutron  Silicon  Dose,  Coaltitude  Sampling 
from  20  and  40  km  Thermonuclear  Sources 


4#PI*R*#2  RRDS-SILIC0N 


Figure  2.  MORSAIR  Data  Points  and  the  Fit  to  the  Data  Points 
for  4ttR2  Secondary  Gamma  Silicon  Dose,  Coaltitude 
Sampling  from  20  and  40  km  Thermonuclear  Sources 


Marcum  in  his  early  high  altitude  transport  studies  (refs. 
2,  3).  The  K--factor  as  used  in  this  report  is  defined  as 


The  4ttR  dose  at  a detector  as  calculated  in  a 
"real"  variable  density  atmosphere  (from  fits  to 
K- factor  “ | M0**SAIR  data  in  this  case) 

The  4irR^  dose  received  at  the  detector  as  cal- 
culated in  homogeneous  one-dimensional  infinite 
air  (from  fits  to  the  ANISN  data  in  this  case) 

The  K- factor,  then,  is  a direct  measure  of  the  error 
associated  with  mass  integral  scaling  of  infinite  air  data 
due  to  the  variable  density  nature  of  the  atmosphere  and  can 
be  used  as  multiplicative  correction  factor  to  the  scaled 
data.  A K-f actor  of  0.5,  for  example,  indicates  that  in  the 
real  atmosphere  the  dose  received  is  only  one  half  of  the 
dose  that  would  be  predicted  by  scaling  methods. 

Marcum's  early  studies  and  more  recently  those  of  Keith 
(ref.  1)  and  ethers  (refs.  14,  15)  have  shown  that  the  neutron 
K-f actor  is  a function  of  source  altitude,  detector  altitude, 
slant  range,  source  energy,  and  the  dose  response  function. 

The  neutron  K-f actor,  it  has  been  shown,  can  vary  from  less 
than  . 1 at  high  source  altitudes  to  greater  than  5 for 
detectors  below  the  source  and  at  large  areal  densities.  It 
is  believed  that  while  this  study  is  more  extensive  in  terms 
of  the  number  of  calculations  performed  and  the  range  of 
altitudes  and  mass  ranges  covered,  the  data  trends  shown  in 
this  report  for  neutrons  are  in  substantial  agreement  with 
the  earlier  data  of  Marcum  and  Keith.  No  previous  attempts 
to  calculate  the  transport  of  secondary  gammas  in  a real 
atmosphere  have  been  published. 

Although  there  are  many  situations  of  practical  interest 
in  which  the  K-factor  is  near  unity  so  that  scaling  results 
in  small  errors,  there  are  also  situations  in  which  large 


errors  can  result  from  neglecting  variable  density  effects. 

It  is  hoped  that  the  data  presented  in  this  report  will 
allow  a user  to  recognize  those  situations  where  scaling  may 
be  inaccurate. 

2 

In  Appendix  C,  the  4ttR  silicon  dose  and  the  silicon  K- 
factor  are  plotted  as  a function  of  areal  density  for  each 
of  the  MORSAIR  runs.  The  trends  of  the  silicon  dose  K-f actors, 
as  will  be  shown  in  section  IV,  are  similar  to  those  of  the 
tissue  dose  and  the  total  fluence  K-factors  so  that  in  the 
interest  of  brevity,  only  the  silicon  dose  and  K-f actor  plots 
are  shown. 


Definition  of  Mass  Range  (RHOR) : 
In  homogeneous  air, 

RHOR  = p (zs) R 


and  in  2-D  real  air, 


RHOR  = 


p (z)dR 


where 

p (z)  = density  as  a function  of  altitude; 
p (zs)  = density  at  source  altitude  (zs) ; 

R = slant  range  between  the  source  and  a receiver  point. 
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SECTION  IV 
DISCUSSION 

The  K-factor,  as  defined  previously,  can  be  considered 
as  a multiplicative  correction  factor  to  be  applied  to  the 
scaled  homogeneous  air  dose  to  account  for  the  transport  of 
neutrons  and  secondary  gammas  in  the  real  variable  density 
atmosphere.  Since  many  computer  codes  used  to  predict  neutron 
and  secondary  gamma  environments  in  the  atmosphere  (such  as 
ATR  and  SMAUG)  use  the  method  of  mass  integral  scaling  of 
homogeneous  air  transport  data,  it  is  believed  that  presenting 
the  MORSAIR  results  in  terms  of  K-factors  allows  a direct 
means  of  assessing  the  accuracy  of  these  codes  for  source 
spectra  similar  to  those  used  in  this  study. 

The  results  of  this  study  show  that  the  K-factor  is  a 
complicated  function  of  several  parameters.  In  this  section 
the  dependence  of  the  K-factor  and  therefore  the  validity  of 
mass  integral  scaling  of  homogeneous  air  data  on  these 
parameters  is  described  in  a qualitative  manner.  A detailed 
explanation  of  the  differences  in  the  transport  of  neutrons 
and  secondary  gammas  in  homogeneous  air  and  in  a variable 
density  atmosphere  was  beyond  the  scope  of  this  effort. 

1.  K-FACTOR  DEPENDENCE  ON  ALTITUDE  AND  MASS  RANGE 

In  general  as  the  source  or  detector  altitude  increases, 

more  particles  escape  out  the  top  of  the  atmosphere.  Therefore, 

when  compared  to  the  mass  integral  scaled  dose,  the  dose  in 

a real  atmosphere  can  be  substantially  less.  This  leakage 

effect  has  been  demonstrated  in  many  high  altitude  transport 

calculations.  Figure  3 shows  the  coaltitude  neutron  K-factors 

for  silicon  at  several  source  altitudes  as  calculated  by  MORSAIR 

2 

for  a fission  source.  For  a detector  at  40  gm/cm  from  the 
source,  the  neutron  K-factor  is  nearly  unity  for  sources  below 


4! 


20  kilometers,  decreases  to  about  0.5  for  a source  at  30 
kilometers,  and  is  less  than  0.2  for  a 40  kilometer  source 

i altitude.  The  secondary  gamma  silicon  K-factors  exhibit  a 

i 

! similar  behavior  as  shown  in  figure  4,  except  the  K-factors 

fall  off  even  more  at  the  higher  source  altitudes.  Similar 

I 

| trends  in  the  K-factors  occur  if  the  source  altitude  remains 

I 

constant  and  the  detector  altitude  changes  as  shown  in 
figures  C-27  and  C-29  of  Appendix  C,  for  example. 

In  addition  to  this  expected  decrease  with  source  and 
detector  altitude  due  to  leakage  effects,  it  is  also  obvious 
; from  figures  3 and  4 that  the  K-factors  are  a strong  function 

t 

j of  the  amount  of  air  {areal  density)  between  the  source  and 

! detector.  For  detectors  coaltitude  with  the  source,  the  K- 

i 

| factor  at  high  altitudes  decreases  monotonically  as  the 

I areal  density  increases,  but  at  the  20  and  .-0  kilometer 

! source  altitudes,  the  K-factor  curve  is  more  complicated. 

1 

Figure  3 shows  that  for  these  source  altitudes,  the 
neutron  K-factor  initially  decreases  with  mass  range  as  it 

does  at  higher  altitudes  due  to  leakage  of  particles  from 

> 2 

the  atmosphere.  At  mass  ranges  of  80  to  100  gm/cm  , however, 

; the  neutron  K-factor  begins  to  increase  and  at  very  large  mass 

ranges  it  can  be  greater  than  4 indicating  that  at  these 

) large  ranges  the  actual  dose  can  be  more  than  four  times  the 

> dose  that  is  predicted  by  scaling  the  homogeneous  transport 

| data.  This  dose  enhancement  has  been  observed  in  earlier 

J 

'•  results  (ref.  1)  , and  is  apparently  due  to  the  fact  that  a 

| substantial  number  of  the  neutrons  which  arrive  at  these 

| detectors  at  large  mass  ranges  travel  large  distances  in  the 

* lower  density  air  above  the  detector  and  thus  traverse  less 

, air  than  is  predicted  by  the  simple  straight  line  mass  integral 

between  the  source  and  the  detector.  They  are  therefore 
i attenuated  less  than  what  would  be  predicted  by  the  scaled 
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Figure  4.  Secondary  Gamma  Coaltitude  Silicon  K-factors  at 
Several  Source  Altitudes  for  a Fission  Source 


homogeneous  atmosphere  results.  This  effect  has  been 
referred  to  as  a "short  circuiting"  (ref.  15)  or  "mass 
distribution"  (ref.  14)  effect.  While  it  is  most  apparent 
for  detectors  coaltitude  and  below  the  source  at  large  mass 
ranges,  this  effect  also  occurs  to  a lesser  extent  for 
detectors  above  the  source  at  large  distances  as  is  apparent 
from  figure  C-18,  for  example. 

2.  K-FACTOR  DEPENDENCE  ON  DOSE  RESPONSE  FUNCTIONS 

The  reduction  or  enhancement  of  the  neutron  dose  in  the 
real  variable  density  atmosphere  over  the  mass  integral  scaled 
dose  depends  not  only  on  the  source  and  detector  altitudes 
as  shown  previously,  but  also  on  the  dose  response  function 
used.  For  a source  at  20  kilometers,  it  is  shown  in  figure 
5 that  the  neutron  K-factors  for  the  silicon  and  tissue 
doses  and  the  total  fluence  are  similar  for  sampling  altitudes 
coaltitude  with  the  source.  At  40  kilometers,  however,  figure 
5 shows  that  the  neutron  K-factors  can  be  quite  different, 
with  the  tissue  dose  K-factor  being  only  half  as  large  as  the 
silicon  K-factor,  and  the  K-factor  for  fluence  even  smaller. 
These  differences  in  the  K-factors  at  high  altitude  are 
related  to  the  fact  that  the  response  functions  are  different 
and  the  energy  spectrum  arriving  at  a detector  in  the  real 
atmosphere  can  be  quite  different  from  the  spectrum  calculated 
in  homogeneous  air  at  the  same  areal  density.  From  this 
example  it  is  clear  that  the  neutron  real  air  effects  depend 
strongly  on  the  dose  response  function  used  to  weight  the 
neutron  fluence. 

While  the  secondary  gamma  K-factors  are  strong  functions 
of  source  altitude  and  mass  range  from  the  source  as  shown  in 
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figure  6,  they  are  not  so  dependent  on  the  response  functions 
as  was  the  case  for  neutrons. 


3.  K- FACTOR  DEPENDENCE  ON  SOURCE  SPECTRUM 

In  figure  7 the  coaltitude  neutron  silicon  dose  K-factor 

is  shown  for  both  the  thermonuclear  and  fission  source 

spectra  at  source  altitudes  of  20  and  40  kilometers.  At  20 

kilometers,  the  differences  between  the  two  K-factors  are 

small  at  all  areal  densities,  despite  the  fact  that  the  two 

initial  emitted  spectra  are  quite  different.  At  40  kilometers, 

however,  the  silicon  dose  K-factors  for  the  thermonuclear 

source  are  much  larger  than  the  K-factors  for  the  fission 

2 2 

source  at  areal  densities  less  than  70  gm/cm  . At  40  gm/cm  , 
for  example,  the  coaltitude  neutron  silicon  K-factor  for  a 
thermonuclear  source  spectrum  is  twice  as  large  as  the  K- 
factor  for  a fission  source.  Similar  results  for  the 

2 

secondary  gamma  doses  are  shown  in  figure  8.  At  60  gm/cm 
the  silicon  K-factor  for  secondary  gammas  from  a thermonuclear 
source  is  less  than  one-third  of  the  silicon  dose  K-factor 
from  a fission  source  spectrum  coaltitude  from  a source  at 
40  kilometers.  At  20  kilometers,  however,  the  secondary 
gamma  K-factors  are  nearly  identical. 

It  is  apparent  from  figures  7 and  8 that  mass  integral 
scaling  can  lead  to  very  large  errors  in  the  neutron  and 
secondary  gamma  environments  in  the  atmosphere,  and  that  the 
magnitude  of  these  errors  depends  rather  strongly  on  the 
source  spectrum.  In  general,  the  K-factors  for  the  fission 
source  are  less  than  those  for  a thermonuclear  source  indicating 
the  scaling  errors  for  this  source  spectrum  are  even  greater 
than  they  are  for  a thermonuclear  source. 
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Figure  7.  Coaltitude  Neutron  Silicon  Dose  K-factors  at  20  and  4 
Km  from  both  a Fission  and  Thermonuclear  Source 
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4.  SECONDARY  GAMMA  K- FACTORS  AT  SMALL  MASS  RANGES 

There  is  one  feature  of  the  results  for  secondary  gamma 
doses  at  the  highest  altitudes,  60  kilometers  and  above, 
that  deserves  an  additional  comment.  Figure  C-84  in  Appendix 
C is  a good  example  of  this  data  for  the  case  of  a thermo- 
nuclear source  at  80  kilometers.  The  silicon  K-factors  for 
the  higher  sampling  altitudes  are  very  large  at  low  mass 

ranges.  The  K- factor,  as  was  pointed  out  in  section  3,  is 

2 2 
the  ratio  of  the  4ttR  dose  in  real  air  to  the  4irR  dose  in 

homogeneous  air.  The  homogeneous  results  for  this  study 

were  based  on  ANISN  code  calculations.  Because  of  the 

uncertainties  in  these  results  at  small  mass  ranges,  most 

scaling  codes  use  an  interpolation  method  between  0.0  and 
2 

about  1.0  gm/cm  . Such  a method  was  used  to  produce  the 
homogeneous  data  shown  in  Appendix  A.  No  such  approximations 
or  assumptions  were  necessary  in  the  MORSAIR  results.  So  it 
should  be  noted  that  while  the  K-factors  at  these  small  mass 
ranges  may  not  necessarily  reflect  differences  between  the 
homogeneous  and  real  air  results,  they  do  reflect  differences 
between  the  real  air  results  and  those  from  typical  scaling 
codes. 


SECTION  V 

SUMMARY  AND  CONCLUSIONS 

In  this  report  we  have  presented  the  results  of  15 

MORSAIR  Monte  Carlo  code  calculations  of  neutron  and  secondary 

gamma  transport  in  a real  variable  density  atmosphere.  The 

two  source  spectra  used  in  these  calculations  were  an  unclassified 

fission  spectrum  and  an  unclassified  thermonuclear  spectrum. 

The  source  altitudes  varied  from  5 to  80  kilometers  and  the 

energy  dependent  particle  fluences  were  scored  at  more  than 

150  detectors  located  about  the  source  for  each  run.  The 

spectrum  at  each  detector  was  weighted  with  fluence,  silicon,  and 

2 

tissue  dose  response  functions.  The  4irR  dose  data  has  been 
fit  to  a seven  parameter  equation  in  areal  density  at  each 
sampling  altitude  of  the  MORSAIR  run.  Coefficients  of  these 
fits  and  plots  of  the  silicon  dose  and  K-factors  have  been 
presented.  We  have  shown  how  the  K-f actor,  the  correction 
to  the  scaled  homogeneous  transport  data  to  account  for 
variable  density  atmosphere  effects,  depends  on  several 
parameters. 

As  stated  at  the  outset,  the  objective  of  this  study 
was  to  provide  data  which  would  lend  some  insight  into  the 
accuracy  of  mass  integral  scaling  of  homogeneous  air  transport 
data  at  high  altitudes . The  data  presented  in  this  report 
demonstrate  that  mass  integral  scaling  can  lead  to  large 
errors  particularly  for  source  altitudes  greater  than  20 
kilometers.  We  believe  these  data  can  serve  as  the  basis  of 
an  algorithm  for  predicting  the  correction  to  the  mass  integral 
scaled  dose  for  sources  and  response  functions  similar  to  those 
used  in  this  study. 
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APPENDIX  A 

ANISN  HOMOGENEOUS  AIR  DATA 

This  appendix  contains  the  coefficients  of  the  fits  to 
the  neutron  and  secondary  gamma  transport  ANISN  code  results 
provided  by  AFWL  (ref.  12).  The  data  was  fit  to  the  equation 


In  ( 4 ttR2  Dose)  = A + Bx  + Cx2  + Dx3//2  + Ex1/2  + Fx1//3  + G In  x 

2 

where  x is  the  mass  range  in  gm/cm  . 

The  coefficients  of  this  fit  for  the  different  doses  and 
sources  are  shown  in  Table  6. 

2 

The  4ttR  doses  and  fluences  as  calculated  using  these 
fits  for  both  neutrons  and  secondary  gammas  have  been  plotted 
for  the  two  source  spectra  in  figures  A-l  through  A-6. 
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Figure  A-l.  Homogeneous  ANISN  Pit  Data.  4*R*  Neutron  silicon 
uose  tor  a Fission  and  Thermonuclear  Source 
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Figure  A-2.  Homogeneous  ANISN  Fit  Data.  4nR2  Neutron  Tissue 
Dose  for  a Fission  and  Thermonuclear  Source. 
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APPENDIX  B 

FITS  OF  MORSAIR  REAL  AIR  DATA 

This  appendix  contains  the  results  of  a weighted  least 
squares  fit  to  the  MORSAIR  data.  For  each  of  the  15  MORSAIR 
runs,  the  following  data  is  given  at  each  sampling  altitude: 

1.  The  sampling  altitude  in  kilometers. 

2.  The  dose  response  function. 

3.  The  minimum  and  maximum  mass  ranges  at  which  the 
fit  is  considered  valid. 

4.  The  coefficients  to  the  fit  equation: 

In  (4irR2  Dose)  = A + Bx  + Cx2  + Dx3//2  + Ex1/2  + Fxly/3  + G In  x 

2 

where  x is  the  mass  range  in  gm/cm 

5.  The  root  mean  square  percentage  difference  between 
the  fit  values  and  the  actual  MORSAIR  data. 

These  data  are  shown  for  both  the  neutron  and  secondary 
gammas. 
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FIT  COEFFICIENTS  FOR  MORSAIR  RUN  NO. 
FISSION  SOURCE  IN  REAL  AIR  AT  10  km 


wmmm  wimm' 


wuim  i i hi  ■■■ 


to  r-  u. 
x o u. 
<Y  CL  ^ 

a 


o>  v\j 

O'  o 
sD  N- 


O 4 
a O' 
IA  4 


CO  f O 
N.  4 
M "5 


O'  vO 
O'  O' 
CVJ  CVJ 


10  H-  U. 
x o u. 
a:  a.  m 
o 


4 4 eg  O'  go  ro  too 

O'  ro  vO  4 in  4 -«  h 

oj  ro  ro  in  m ro  ro 


00000000000a 


000000000000 


oaoaoooooooo 


oooooooooooo 


fO 


UJ 


uJ 


oooooooooooo 


10 

CO 

h- 

W 

z 

CVJ  H w 

Z 

UJ 

000 

UJ 

♦-* 

1 1 1 

M 

0 

UJ  UJ  UJ 

U 

M 

O'  cvj  eg 

M 

u.  0 

0 <\j  in 

u.  0 

u_ 

4-  eg  00 

u. 

UJ 

in  0 a* 

UJ 

0 

CO  W H 

0 

0 

• 

a 

0 

OOOOO  | I IOOO 

h. 

h- 

M 

M 

u. 

4 

44444rororo44in 

U 

0 

oaooooooooo 

UJ 

UJ  UJ  IU  UJ  (J  UJ  UJ  UJ  UJ  UJ  UJ 

^lANSHfHHWHWO' 

0 

4 

U)f^inN-N*0'oco«7'ocg 

O 

4 

4^<ocgcginHinrocoin 

fO 

soNoin^Ng-Mnw 

4 

• 

in  J M (MM  Rl  N vO  4- (V  M 

I III 


H 

*4 

rl 

H 

■H 

fi 

rH 

0 

▼4  H 

H 

O 

O 

O 

O 

O 

O 

<b 

O 

0 

O O 

a 

1 

1 

1 

1 

1 

1 

1 

1 

4* 

1 1 

1 

UJ 

UJ 

Ul 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ 

CVJ 

r- 

H 

O 

O 

O 

■H 

g) 

vO 

■H 

in 

A- 

cvj 

CVJ 

fO 

4 

O 

O' 

4 

H 

0 in 

r». 

fO 

•4 

•0 

to 

vO 

PO 

vO 

CVJ 

N. 

*o  in 

«o 

*1 

<X> 

0 

in 

nj 

■H 

N. 

v D 

eg 

O'  4 

s. 

in 

in 

in 

4 

4 

CO 

rO 

in 

CVJ  to 

fO 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

■ 

1 

• 

• 

• 

• • 
1 1 

• 

1 

CVJ 

CVJ 

CVJ 

cvj 

tH 

CVJ 

CVJ 

O 

CVJ  CVJ 

w 

0 

0 

O 

0 

0 

O 

0 

G 

O 

0 0 

0 

♦ 

♦ 

♦ 

4* 

♦ 

♦ 

+ 

* 

♦ ♦ 

4- 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  U) 

UJ 

H 

0 

vO 

H 

O' 

vO 

in 

g) 

CO 

rO  *0 

h- 

O' 

O' 

CVJ 

O' 

4 

H 

CVJ 

CO 

N» 

ro  4 

ro 

in 

4 

O' 

4 

GO 

N. 

ro 

<0 

CO 

CVJ  t4 

U) 

0 

U) 

4 

rl 

O 

to 

O' 

CO 

CVJ  CO 

in 

CVJ 

H 

4 

CVJ 

H 

rO 

CVJ 

fO 

CVJ  *4 

CO 

X 1*  cvj 

« • 
1 1 

0 0 

0 

II  II  II 

00000000 

O 

eg 

< o x 

a 0 

0 

00000000 

O 

«x  0 

X 

x x a 

CVJ  CVJ 

eg 

cvjegcgN.N.p^cgcg 

eg 

X X 

0 

X N 

• • 

• 

• •••••«• 

• 

Of  N 

X 

4 4 

4 

O'  K N-  4 4 4«OvO 

vO 

X 

O 

O'  O' 

O' 

cocr'T'O'o'a'p^co 

cO 

0 

H »4 

H 

HHHHrlrlHH 

4 

Z Of  CVJ 

O O 

O 

OOO  C ® iO  O O 

O 

z etc  eg 

W O X 

H 

inininGooKO'cn 

O' 

w 0 

X 

X X 0 

OJ  CVJ 

eg 

cgrg(vjcgcgM-4r4 

H 

X X 

0 

Of 

• • 

• 

• #•••••• 

• 

to 

a: 

V 

X 

CO  CO 

CO 

rOPONtCVCgvDcOCO 

<0 

< 

X 

0 

O'  O'  CA 

in  in  m n.  a. 

N. 

r 

0 

X 

<x 

UJ 

z 

UJ 

Z UJ  Z UJ  z 

UJ 

0 

UJ 

c/> 

O UJ 

OOUIOOUJOOUJ 

O 

CO 

0 

0 X 

Z03Z03Z0X 

z 

>- 

0 

to 

a 

*4  to  UJ 

MWIJJHWUJHM 

UJ 

Of 

a 

z 

_J  01 

JWD  JW3-JW 

3 

< 

0 

M *4 

-J 

4 

a 

X 

O aj 

V)  ►- 

u 

MhU.MHU.Mh 

u_ 

z 

O UJ 

»- 

Z CJ 

0 

z a 

M X 

m uv  in 

444oooro^ 

*0 

0 

M z> 

UJ 

J h « 

O'  O'  O' 

COCOCOOOO«4W 

UJ 

-j  h- 

*— 

z 

Q.  ^4  X 

• • 

• 

«••••••• 

• 

to 

a.  h4 

X 

r h ^ 

n» 

cocoaoooocgcg 

eg 

x ♦- 

v: 

<t  J •+ 

■4  rl  H H H 

*4 

-i 

w 

(A  <X 

to  < 

• 

0 

0. 
0 . 
0. 

0. 

0. 

0. 

• 

a 

• 

0 

• 

0 

• 

O 

• 

0 

H 

r4 

H 

O 

O 

O 

UJ 

UJ 

UJ 

gj 

O 

«*4 

eg 

O 

ro 

in 

eg 

OO 

H 

rl 

H 

'O 

'O 

ro 

0 

0. 

0. 

0. 

O O | 

1 

1 

0 

O 

O 

4 

444 

4 4 eg 

eg 

eg 

in 

in 

in 

O 

OOO 

OOO 

0 

0 

0 

0 

0 

UJ 

UJ  UJ  UJ 

III 
UJ  UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

in 

cvj  n.  ro 

■H  4 vO 

0 

O' 

vO 

eg 

O' 

cO 

in  eg  co 

n.  4 eg 

in 

rv. 

ro 

r^ 

ro 

O 

ro  O'  ro 

h in  n> 

V D 

4 

4 

in 

ro 

vO 

r^  -H  4 

040 

O 

0 

4 

0 

ro 

r4 

• 

h <h  in 

• • • 

in  in  H 

• • • 

H 

« 

w 

• 

H 

• 

4 

• 

in 

• 

I t I I I I 


r4  H WO  OOHHH 

oooooooooooo 

•IIIII+++III 

UJUJUJUiUJUJUiUJUJUJljJUJ 

o>N.ino''ocviiococg^f30<o 

fOHinoooHCT'Hoifia'ff? 

OOrloOin«DNO'^vOlA 

iDvON.<o4-r4roeg4igro 

r4HHKcOlAC\JM(M<NJ<\J 


I I I I I I II 


ogcgocgog-Hcgcg^cgcg 

00000000000 

UJ  UJ  UJ  iij  »iJ  UJ  'U  UJ  IxJ  UJ  UJ 
insinfo  ooo'fo  ^ 

gD0'4c0v0O44N-4O 

AJfOvDvD^^^OCT'lA.O 

cg<gcocgeg4v0g>ro«-i*H 

ojcgincgojTHegogmcvjoj 

• •«•••*•••• 
I I I I I I I I I I I 


00000000000 

00000000000 

c\jc\Jcgcgogc\jN,N.N.c\jej 

• ••«••••••• 

444^^^44444 

OOOOOOCOCOiOOO 
HH^IAUUA^cON  O'CT' 
MCVJ<ViCJ<NJ<Vi(VJCSJ»0^^ 
• «•••••••*• 

cOB'OMfONWW'DO^ 
O'  O'  O'  tn  IA  UV 


Z IaJ  Z 111  Z Ul  Z 
O UOOUJOO  uoou 
LiOZOSZOXZOD 
M WUJHMU/HMUJH(/J 

HHJMWJHHJHW 


lAinift^J'JOOQrofO 

cna><j'a>co(Oooo*4*4 


SSNSCOCOOOOPJW 


62 


12-13  FLUENCE  ? 190  19^.200  ~.30881E*-00  -.212 


tO  K U.  fO  O' 

r uii  s.  r^ 

nc  q.  m fi»N 

a • • 


j-  -*  O'  a «x)  co 
m in  c\j  O'  ro 
fo  (\i  m in  s. 


to  h u.  in  J*  o m co  in  in  nj  nJ  ins* 

r n il  aim  in  \0  coo  m^o  to  as  *r*n 

Sq.m  rvj  ro  j-  vos.  n<vj  m m *o  ro 

Q ••  ••  • • ••  ♦ * •• 


oooooooaooi 


looaooaooaooaoo 


a o jooooaoooooooooo 


oaoooooaoooooooao* 


m 


*>\ 
i \ 


ooooooooooo  o a o o o o o 


ooooooooooooocdooqcd 


to 

to 

M 

M 

2 

CM  W H (\J  N cvr 

X 

UJ 

o o o o o o 

UJ 

1 1 1 1 1 1 

M 

o 

UJ  UJ  UJ  UJ  UJ  UJ 

o 

M 

in  O'  ^ cvi  m nj 

M 

u_  a 

4*  (\J  ro  O'  <X)  O 

u.  o 

u. 

M nj  M co  (\J  vO 

u. 

tU 

IA  rl  O'  tO«J)  vO 

UJ 

o 

N.  -H  M -?■  ro  s. 

o 

o 

a o a o a a l | | 1 I | a o o o a o 

o 

M 

M 

k-4 

M 

U. 

^•^in^roforo^fOJ-J'^J-inj- 

U. 

oooooooaooooooo 
I t I I I I I I « I I I I I I 
UJ  Uj  IxJ  UJ  LU  UJ  UJ  UJ  LUlllUJUJUlUlUJ 
O^cOC^vO^WNMNH^^inS 
cno'foforo^oinoarovo^'innjco 
^co«5>OvO(T>fOSM(T»'Oc3«(V 
0'M®N0'WT4NNlftOSONO 

UDinvOojfOvOTHcoru^-^roin^oin 


0 o © o o o 

1 I I I I I 

UJ  UJ  UJ  UJ  UJ  UJ 

ro  in  o o'  O' 

tfl  H K fl  J-  M 

CM  O N tO  O C\| 

30  N.  CD  -t  in 

(\J  f\J  fO  iH  M H 


iooo|  | | | | I o a a a o o 


ooooooooaoooaoo 
I I I I ( I I I I I I I I I f 

UJUJUJUJUJUJUJUJUJUJUJUJlUUJUJ 

CnOvOQcoW^incoeO^^oj’N 

40SfO<OHrtO'WN*t*t«0«)S-t 

aStn«vDHfOO^(\Jf*)^acoN 

NHvfl^CT'OnN'OH^CJa^»H 


o  O O I | | 


rlHHHrlHrHrlOCVJfOH' 
aaooooaoooooc 
I I I I I I I I 4*  I I I 

UlUUUJUJUJUJliJUUUJUJl 
j-ioao^-j’^onnjoo'-j'coi 
Ov0S>in<0<t4’O0'v0HCsJi 

in  ^ in  <o  h -J’  ^ ofl'ooocr- 

<MinO'l\J^O^O'w)»4vOH«ti 

fOfOforvjcjfocvjin-HO'KfO. 

i i i 1 i i 


c\jt\jMf\j(\jMojc\jot\j<\iMc\j(V' 

ooooaoooooooooc 

UJUJUJUJUJUJUJUJUJUJLJUJUJUJl 
oj  sowawift'o  ^od'j  in< 
^'oinpjso»«0'j'H«oo<P( 
s-ino's.N.roojs«o'o>^*4inooi 
c\j<oinc\jco<\jfo<nnjt\jo'KMh*t 
oj^foni^roojHincvj^Moj^f 


iHnjaooooaHHH-Hi 
laoaooaaoaoooi 
I I ♦♦♦  + ♦♦  » I t I 

lUJUJUJUJUJlUUJlUUJUJUiUJI 
»Hvoo>o<Njacv®o'^oo'in' 
lS.v0*#v0N450'v0S-NiinCVJ. 
ifvjino'oo'comcovoo'ooi 
■ conjoanjoo^NoO'toi 

|M<O<VJC\J0J'HMM(\J'OWM. 


ionmhnn^wnhnnonn-^ 

joaoooooooocjooooo 

JUJUJUJUJUJUiUJUJUJlUUJUJUJUJUJUJ 
)<\jKi0<\i^*^0'h»v0«3TO  «H  ® fO  W N 
)<o<fl*tinocotO\0^^'Oco^*t-t-i 
<C\JCVJfOinMO-3‘v0S»G'.*fOCOtOtO.* 
jcof\ji\jrov0'O0jj“*^,n'-*^*tc\jrj'M 

j.*njnjMnjnjinnjnjronj(\jvonj(\JM 

I I I I I I I I I i i I I I i i 


m : 


to  a 

2 
O 

K O UJ 

►-  2 0 

*3  MO 
UJ  J V-  « 

2 a mx 

X * 

<r  -»  ~ 

CO  <x 


oooooooooaoaoooooo 
oooooooaaaaaoooooo 
vO'Ono'O'woofOO'h-s.KNKooo 
• ••*••••»••••••••• 

ininin^«jiK'oeooio^*i,inininininin 

O'  O'  O'  O'  O'  CO  O'  O'  O'  CO  O'  O'  O'  O'  O'  O'  O'  O' 

oaoooororooooooaoooo 

aaoinininO'O'ininininaaavOvOvo 

■H  M M .*  J'^S.S.kOOOOO'O'O'O'O'O' 
• •••«••••••••••••• 

inininaococofOfoo'ininin*o^)vOvO'r>'0 
o o o in  in  in  f'j'o  wss  so'd»o' 


2  UJ  2 oj  2 UJ  2 UJ  2 UJ  2 UJ 
OliJOOUOOUJOOUJOOllJOOUO 
00200203Z0020D2002 
H^UJnWUJM(/)UJNMUH(/)UJHMUJ 
JW3JW3.JMDJW3JWDJMD 

V)>-U.lOI-U.lO»-U.lOMU.<0>-U.lOMU. 

OOOOOOO'O'O'NS-K.'O^D'OMMM 

forotocococonjnjnjJOPOfovOvOvOininin 

MHM*\jfvjnjintfiins.s-s*MWMininin 


ZQJW 

M O X 

x x o 

<0  QC  N 

< z 

X o 

X 

< 

O UJ 

to 

> o 

a:  a 

< 
o 

Z O UJ 

O 2 0 

O MO 

UJ  J W * 

CO  d H Z 

X M * 

< -J  — 

to  < 


oooooooooooooooaoo 
aoooooooaooooooooo 
D'D'Oa'O'O'oaarvS-s.N.s-s-aao 
• ••••••••#•••••••• 

ininin4‘*t^®coco4'*#*5’inininininm 

o'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'cno' 

MMMMrHMMMMMMMMMMMHM 

ooaooorofOooooooooao 

oooininino'a'ininminooovovOio 

rlHH.T’t^NS'OOOOO'O'tJ'a'tJ'a' 
»••••*•(••■•«  • • • * * 

ininincococofofoo'inininvovovo'nvovo 

o o o in  in  in  f0f0^os.s*s*0'0'0' 


2  uj  2 UJ  Z UJ  2 UJ  2 UJ  2 UJ 

oujooujooujooujooujooujo 

0020020020020D2002 

WlOUJMtOUJMtOUjMtOUJMtOllJWtOUJ 

J(/»DJM3-JW3JV)DJMDJM2 

tOMU.tOMU.(OMU.<OMU.lO»-U.<OMlju 

OOOOOOO'O'O'S-S-SiU)  J)iO  *4H  H 
f0'0fococo«o<vj(\j(\jforof0*0'0s0ininin 

MMt-»t\j(\injininins.s-^MHMininin 

m HMMM-H«4MMw*-i*-»pjcvjnjnjnjc'j 


i 


V)  H-  U. 

-H  » 

N.  »H 

4*  4 

CVJ  -0 

(P  O' 

X)  \ 

WH  U. 

cc  vO 

N-  O 

M O 

33  (VI 

m n- 

4 

zoo. 

in  co 

H CP 

(VI  vD 

M U) 

ro  oj 

M 4 

X O u. 

CO  N- 

in  m 

sO  vO 

O'  o 

in  o 

a 

a a.  m 

M (M 

\0  4 

(VJ  (O 

fO  *o 

OJ  (VI 

4 fO 

a o.  m 

fo  m 

n to 

m m 

fO  4 

(VI  (VJ 

nj  OJ 

a 

• • 

7\J  'VJ 

• • 

• • 

• • 

• • 

• • 

Q 

• • 

• • 

• • 

» • 

• • 

• • 

oooooooooooooooooo 


oooooooooooooooooo 


030000000000000003 


OOOO  OOOOOOOOOOOOOO 


(OOOOOOOOOOOOOOOOO 


OOOOOOOOl 


I o O o o o o 


1 


rH 

O J 

rH 

s <: 

w 

w 

d « 

J 

o 

m 

Cu  £ 

c 

H 

CO 

0JCV-H(VJ(VJ^C\JCXJ(VJC\JC\J<\J 

oooooooooooo 
I I I I I I I I I I 1 I 
UjUjaJUJuJIUUJLtilUUJLUUJ 

^<Oin‘Ooeoa*NOO' 

^tA^CU^riinCTNinaN 

rorOO'CJNrovD^fON^O 

aOJ'MiOUDMM^romN.O' 


o O o O O O 


^j’^fofoforofofowi^nj-fofo 

OOOOOOOOOOOOOOO 

i i i i i i t i i i i i i ; i 
I J UJ  UI  tU  aj  u Ui  UJ  Id  UJ  UJ  UJ  «U  tU  id 
cvj<©ou)4Mcoinm<r>m(vjioro<\J 
4 4^  j-fo^^a>cocr*vDcoro^f^. 
44inoo'inr4.inu>Mro<\jHc\j4 
N^ujcrwfvj^^a'^ocoinNj 
-H-r-lcO('jror'.C\JCvJ4-H4«-IN.'H(VJ 


OOOOOOOOOOOO 

I I I I I I I I I I I I 
UJiuujiduMdUJuJuJuJiduJ 
NNfOHONN^^*?^-t 

WvflfOvO^lftO'J'vDNfO'O 

ocn(\jforofO(P4C\jHv0M 

rorvjrowrvjcsjNs.^Hw'vj 


o o o o o o 


4,44CNJ(\J<\)(0(oro^f»5fOforo'0 

OOOOOOOOOOOOOOO 

I I I I I I I I I I I I I .1,  • 

uj  lij  uj  uj  uj  ui  uj  uj  id  uj  i J uj  u uj  uj 
u>^j--tc\ju\j-incj'<\jr-('->J>(\juj 
a‘P)oiHrtMnNuu^®o'i>l'i 

K»-IU)!'>^t\Jt-<\lN.CT'r~OJC\JMJ' 

JOSDOHNNDP1  J^OMO 
NN(\JrlHH<0®<OWN.t^HH 


O O O I I 


a a a I I I 


OaOCOOOQQOOOOCJOQOO 

UJuJUJUJUJUJIJUJIiJUJUJUJUJUJUJUJUJUJ 
rgj'ocofOcofo^coiOHfo^NJNao' 
N.v0iniA4C04N.Oc04inr'-r0C0in4O 
co,nvON-MCT'tn4ao(vi(o,oinro{'j  4 in  m 
■<n4Ma'CJinMMMf\jr'.0'(VIO44OM 

I I I 9 I I 111(11 


IOOOOOOr-«M< 

»oooooooo< 
♦ ♦♦♦♦♦  I » 
IldUIUJUJUJUJUJUJt 

.N*cOv£)C04vX>4N** 
IWN'T'O'NJS  4 l 
KNJ^nvOvDMft^' 


njnJH<VJCJH<\J<\J«(\J(\JHCVJNMOJ(VIM 

oooooooooooooooooo 

IdidUJUJIduJUJUJUJtdUJidUJUJUJlUuJUJ 

inofo<Doa''7*4O(vjororo<vi40'f/>ma' 

movOvOi0^fON»  40*0<VJC\J*)U)0*OC' 
(\JNO{\JO*H*OC^'OfOa'rJ(NJCO(\JHN  O 
(\JM<\JCVjMf«3(\JH 


INHWNH 
I o o o o o 
• 4-  ♦ ♦ ♦ 4» 
j UJ  UJ  UJ  UJ  UJ 

> \D  CP  w4  in  (O 

| roHN.0  4- 

Y 4"  >0  jO  N a 

> \D  4 in  IA  kD 
i <\J  in  (VJ  CJ  4 


(M  INJ  -H  rsJ  CSJ 
a o o o o 
♦ ♦ ♦ + 4* 
UJ  UJ  UJ  UJ  UJ 

in  \0  in  nj  -h 

N tOOOfO 
o o 4*  o o 
4 4 fO  fo  CO 
cvj  oj  n <\i  oj 


9 9 11119  9 9* 


m < 

z 

o 

O'  O ui 

»-  z a 

"3  M -D 


oo  oooooooaoooaaooa 
oooooooooooooooooo 
4 4 ^ONN'T'J'i/’OOOiAXlU'fOJO'O 

OMft  in  O lA  fO  ^ o O o r.  N N J3  vJ3  X) 

(7^cna'oooo'j'<T'<7'cotoco(J»*7>cr><ntncf‘ 

oooooommoooooooooo 
aOONNSJ-crTN-NMHWfHWH^ 
intntnr*-N.f*--i-4*i>fOfocvj*^*4r4CT'cnc7' 
• •••*{«•••••«•••«• 
vO.O'ON.*»f*.  •S-.i’OfOfOO'C'iCVJCNjr^N.Ni 
^ J 4-  N N fv 
*4  M M 

Z UZ  >d  Z UJ  Z UJ  Z Id  Z UJ 
OUJOOUIOOUOOUJOOUJOOUJO 
/»  n t n -y  ^ / inrnnr 


HMJHHJHWJHWJHHJMHJ 

oooininmwHHcococo'oro'OfunjnJ 

»^T^^cOiO'OvOiOi5aOOHH»HN'NK 

(\joj<\j444ooocv|(\joj  o x)  X3  4 4 4 
Hw-^MH^rjojojfvjrvjcjojojcvjfor^ro 


Z OJ 

M O C 

no 
w o:  n 

< r 

r o 

r 

<* 

o UJ 

c/i 

>*  o 

O'  o 

< 
a 

Z LD  UJ 

O Z O 

O MO 

UJ  Jh« 

oo  a m r 

r ►-  * 
<*  -J 
IT.  <X 


OOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOO 

444ooo<p<j»a>4  4 4 in  in  m -o  as 
• ••••••••••!«•*•  • 

inininooow*o'3i/UMANN^'fl,9 

0'0'a>ooo<n0'a'CT'0>0r'0>0'cn-7'CT' 

HM*»|<\J<\jCVJMMMMMv(r4MMHM 

ooooooc'O'ooooooooo 

OOOh»N.h»^4'CT‘Nt*.(\JMMMHM 

inininN*KNw<Hu)v>^nJMMMa'cn 
• •••••••#*••••••• 

•J3  <n  v£>  n-  h-  4 4,ororoo'C\jnJ<\jNiN. 
-f  ^ ^ N S S ^ 


2 UJZ  UJ  Z UJZ  UJ  Z Id  Z * 

OUJOOUJOOUJOOUJOOUJOOUJ 

OZ3Z03Z00ZO3Z03ZOD 

WMUJHMUJH^UJHMUJH(/)UJMM 

JW3JM3JMDJWDJl/)3-JM 

MMJMM«JMM«JMM-JMMJMM 

(/)^U.Whll.l/)hlLl/)hlLl/)HU.Wh 

OOOlMMA^-JHlO'OOfO’OWWW 

MMT^eoeOaO\OvOvDOOOMMMf».fv 

<\Jl\J<VJ4J,-JOOoMNWvOiD.fl*t^ 

HHHHHHNNNWf'JAJWNWrOM 


34.7 2 FLUENCE  47.910  196. 80U  -.14404E+01  -.2768 


m 


mA  M U.  iT\ 

X O u-  H v> 

fti  0.  m a a 

O • • 


-O  -o  .n  -o 

4 4 
h>  cm  m j 


4 h>  -H  T'  4-  M\ 

CO  >D  C\J  N.  CM  M> 

<VI  ro  <M  <\J  CsJ  *4 


</)  l_  li.  f'-N  HN  » W -OS5  ^IA 

X O U.  MM  4 iA  ">-*  ■*>  «M  £ £ 5S  2 i 

o'  o_  »h  ro^o  rofo  h>  *o  u\  \A  cjfvi  fO"o 


ioooooooooooo' 


ooooooaooooooooooo 


oooooooooooooooooo 


000030000 


o o o o o o 


ooooooooa 


(MCMCMCM-HMCMCMMCMCMtMcurocM 
ooooooooooooooo 
I I I I I I I I I I f I I I I 
UiUJUJUJUJuJuJLUtJtiJUJUiUJUJUi 
4NfOONvD^vO'^f)H?'(VJHO 

(M4'<\Jinoro-HOC\JvOOroa\4-0' 

roj'4-vDroN.vOWorjincoKcoo' 

<U  4 *0,-lMtr\vDM4lrtin4«4 


WftjWNNrJ^^H^HHNNW 

OOOOOOOOOOOOOOO 

I t I I t I I I * t 1 t I I I 
LJUJUJuJuJUJUJUJuJUJUJUJUJjJUJ 

4(M4CMJ3T<MN.ir\roa'in4cr--< 

c0<0ON.'J'fM44iACMv0M40'f'« 

O0'h»f>*C0c044O<7'N-OM:0r>*. 

4WNK«O^r<^(\JH^H(D>D50 


O O I I I 


I I I I I I I 


m 


^'0f04-f/)^ronnf/)f0f04f04 
ooooooooooooooo 
I I I I I I I I I I I t I I I 
UJ  IU  UJ  Ui  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  *u 
lM^SC'<7'i0^aNOc0(\JWO4 
rONvO^ff'O'inO'fOOkOvflO)  4 4* 
inu\4N.=ON.cr'inO'<7'f\jvDoofO 


t4MMMMMOOOMMCMMMMM« 
ooooood>oooooooooc 
III  II  ■♦♦♦II  III  II 
IdUJUJUlUJUJUJUJUJUIUJUJUUJUJUiL 
4vOO'fOfo*t^®co^O'^a'«ouunr 
HcO\Dina3N^v0^srONnojrOint 

0'K^co*>vDeorO*,N.a'vOrOtAfOa'. 

H>fO‘*}lAaOvDMAJCUMMvON.cO(7'<Ov 


ro»oro*04^f0rororofo^fo^f0 
ooooooooooooooo 
I I I I » I I I I I t I I I I 

lUUJUJUJUJUJUJUJUJUJUJlUUJUJUJ 
OCMv00'r<ONNU3Hr00'4a(0 
H«Nr<»00(J'05'0'r<lftOMA 
OH(T4N«0v0«)f0ffl4£0v0N(J' 
iftinvOoN4HHfoo'cviinHinH 
r(HPJ^NC\Jinift<0«)(0^  4 H>  IA 


IOOOMMOHMMM»><»H 

>000000000000 

+4+II+IIIIII 

iujwujujujujujujujujujuj 

ICMOJKfv.OinvO'OCT'OO® 

>OC0CM0'CT»MN*tA0'MO4 

>OHOOOH'fl«f0ffl('J>0 


& ! 
^ 1 

i 4 . 

K « 

» *rf**£\  I 

- * <*Y ! 

* •-  * . j 

% 1 ! 


MCMMCMCMMCM<MM<MCMM<MCMMCUCMM 

OOOOOOOOOOOOOOOOOO 

>>>>>>>>>>>♦>♦>♦>> 

•UuJIUUJUJaJUJUJUJaJUJUJUUiUiUJUlUJ 

(\j^v)in^O'^4irt^HH^QNOON 

UN4,coiAsi>os.Hwom4oc'or\ju\ir> 

a'4lf>NO®(\JO<OtO«-(-J^vOHNMA 

H<ofocgoo,'4^roc\ja'NCvJ«oo(Nj50o 

MmM<MM<MCMCMMMMMCMM<MMMCM 

II  II  I I I I I II  II 


OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

iA«nmoooooo444oooooo 

MNNOoasoaaooooao'fTOi 

7l(^T(0<0DOOONKS4Q3)Wrl<H 

H w H 

OOOOOOtAtAOOOOOOOQOO 
000444lAin044lA000000 
N<VJNNN^KKNaain(MMN«<O00 
• «•••••»•••••••••« 

444®M)M>MMMMM4f0r0T>r0<0*0 
H H H ^ *t  4 


zaw 

M O X 

r x o 

IA  as 

<X  X 

X o 


CM  <M  M CM  < 
o o o o c 
>>>>■ 
Ui  U Ui  UJ  l 
O U>  O IA  •' 
4 (00«0« 
CM  CM  in  to  . 
M CM  M CO  l 
<M  <M  M CM  I 


I CM  -I  CM  c 

> o o o < 
• >>>• 
J UJ  UJ  UJ  c 

> vO  ro  A < 
■»  N <0  4 < 
\ CO  *}  CP  < 

4' 

J CM  ® CM  I 


ooooaooooooaoooooo 
OOOOOOOOOOOOOOOOOO 
lMAlAWUMAa004>f4NN^003 
• ••••«•••»•••  • * • • • 
(\J(MW<0«®0000°OVJr,l)K}^5'a' 
C7'(T'CT'(7'fT'CT'OOOcoA-^»r>*4  4 4 M M M 

oooaooinifMnoooooooao 
ooo444ir>tAiA44iAoaoooo 
CMCMCMCMCMCMN-KN.OOir>CMCM(McOO® 
• ♦•••••••#•••••••• 

444iD(fl>OHHH^^4rofO(OfOw)v) 

H r|  4 4 4 


Z UJ  Z UJ  Z UJ  Z UJ  Z UJ  Z UJ 
OUJOOUJOOUJOOUOOUJOOUJO 
ODZ03Z0  3Z03ZUDZU=>Z 


A O 

z 

o 

c:  o uj 

m z o 

3 M D 

IU  JH« 

z a.  m x 

rny 
< -J  — 

00  <t 


H m J ^ n j »»  « j rr  ^ j ^ -i  n j 

tOH-U.OOH-U-COI-U.tOI-U.OOI-U.WH-U. 

OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

inwmooooooooooooooo 
HMMM<MMfOH>H>4  4 4 iTUA  UN  vD  vO  vO 


>-  o 

a:  q 

<x 
o 

z o uj 

o z o 

O M => 

UJ 

w a.  m x 

X M * 

<X  -J  — 

to  «t 


z UI  Z UJ  Z UJ  Z UJ  Z UJ  z ‘ UJ 
OUJOOUJOOUJOOUJOOUJOOUJO 

oozoozooz  oozoozooz 

M(/)UJM(0UJM</)UJM(/)UJM(/)UJM10UJ 

JMOJW3JW3JW3JWDJMD 

MMJMM-JMM-JMMJMM-jMMJ 

|/)HU,(/l>-U.(/)HU.(/ll-Uil/)hU.l/)hU. 

OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

lAi^tnooooooooooooaoo 
MMMM<M<MH5H}H>  4 4 4 lIMft  U\  iD  U)  U) 


I 


'/)  h-  U,  (\J  CO 

C O u.  -4  IS\ 

OiCLM  .* 

a • • 


(M  *0  -HD  O B N.fO 

OD  J-  J-O  eOJ-  fO  IH 

^<\|  -r4  (\l  OH  O O 


Whit  N 4“ 

IUU.  vO  OO 

a Q.  M <M  OJ 

a • • 


fO  J Tvi  to  ~o  S- 

vO  vD  N N -t  -J- 

ro  ro  OJ  CM  *-4 


>ooooooooooo< 


OOOOOOOOOOOOOOOOOO 


0000  0 000000000^0.0  z> 


o o o o o ® 


0 0 000*0000 


o o o a o o 


ioooooooo 


O O o O O o I t 


OOOOOOOOO 


-tm 
1 1? 


tooaooooc 
I I I I I I I 
IliiUJUiUJUJaJliJl 
MNWOvDO'^  . 
MO)  <tN  H r4. 
I O'  O'  CO  H O N O l 
. ^ OJ  IA  .*  CM  ^ CVJ  1 
IfO  ^ n ^ f*M\J  4-1 


^■rof0rororo4,c\j(\j(vjc\j<\jcvjojc\jcj 
ooooooooooaooooooo 
It  I I » I I I 1 • I I I I I I I I 

Id  UJ  (iJUJaJiuUJUJUJUJIUUJuJUJUUJiUUJ 
>t\O^NOHOOtOHfOO(ONN^lAvO 
^r0v0H'00'f0o4’W>Df00'\0»AO<0N 
N->i)coHf0<\jUNvor^a'oinO'cr<c\jc^{\jcvj 
<\JinN®0'^0>Jf0Kv0(J'r0f0O(NJMrN 
(ONrOcOvOxOHfOcONfONJ'OW^invD 


HWv-4oO<VJOOOOOOO< 

OOOOOOOOOOOOOI 

* I |++|+  + + 4'-*-  + + 
uiulujuJaJUiiiJUiuiaJujuJ'AJi 
^OinN04SNo4(T(NJf\J 
^4‘^^\0^lAlAf0NO(J'0'' 
CTo^)toa3cofO‘Ojv)vO(7\-J-vr»' 
rs.<04-4‘4’OCJ(\J^4--t»DOi 
fOfO^Hr4*4r<v4»H^  H r<  H 1 


o O O | I | t 


I I I I I I I 


J-  44N«VJNNNN(VM\JHr*HH^^^ 
ooooaooooooooooooo 
I I I I I t I I I ( I I t I I I I I 
Id  UJ  UJ  l*J  UJ  IU  Id  111  UJ  IU  UI  UJ  UJ  UJ  UJ  UJ  UJ  UJ 
vOlA^-<VJC\iJ'fOvD<0^,\0<7'<T'HcO\00'H 
\OvO*HIA\ONM(\JHN»H4,McO^O,HN 
<ow^ivor^ocvjJ-in<T*o.*h.:r>coro^oo 


1 


Hr4r4H(\J^OOOHHHHW^HHd 

OOOOOOCDOOOOOOOOOOO 

II  III  I + ♦ + I I Ill  I II  I 
UUiUJUjUiUJIJjUiUJUjUJUJUiUiUJUJUjLlJ 
co4SK'Oor<>a'ritAO'u\o'Mainoo 

<0T'in^‘0N)e0S0''i)H,0«MOMHS 
tA  AJ  HNMw)4Or»<\JlftM0'WONv<O 
-*.*r0AJ<7'AJ<HAJf0lAv0AJ4,©tf>*0,*C\J 


•H<H«4000«4-40000000000 
ooooooooooaooooooo 
I I I + + + + + + + + + + + ++  + + 
UUJUJUUiUJUJUiUJUJUlUiUJUiUjUUilU 

H f*)  ro  O'  N r|  fO  4W  Jr<WtO«OON.OH 

WO'HNO<0«0(TcOlftC'N44T4MIO 
^toiAv>^)^r*>vOino'ovDh-ino'tniA  o 

VT»vD^Cr'a'<X3OON-0CC'(NJvDN.a^c0CT'^- 


if  1 
;vJ 


(V|WH(VJNHMNO(\J{\jaN(NJH(M( 
ooooooaooaooooooc 
♦ + + ♦+  + + ++  + + + + + + +• 
aiuiuiujuiujujujujujuiujujujujuji 
oa'fOAJ<ooiA<A©.*a>otf'c\jrocOi 
vOS.HO'vO0OlA»O»j0vOO'N^N.coCr-C 
V5N.fv.(\Ji/\^cOir»*-4-HlAlAOrO  O CP  r 
M^oroo'otoavOfou'vOfOO'HN: 
AJ-HAJAJ^WAJAJCOAJ-HCOAJH'MCJ. 


ooooooooooaooooooo 

OoOaoOf*)fOIOtOfOfO(\JNWlALMn 

rOfO'Oaj-D^OUNlAinvOvD^^^^m^m 

a'<T*a'ooo^5^^(\jfvjMrgc\j<\jJ-j-  d- 


(\J(\]-HAJAJ^C\JAJt-4AJAJHAJC\J<HAJAJ'H 

ooooooooooaooooooo 

uiujuiujujujiiiiiiujuiuiujuitjujujujuj 

<Afo,-iK.a>o4,iAAjf'»iou\Aj«i’Aj«j-ro»o 

•x>iACTiAO'co<\j<r«7'co^-«N.ir»o'^oir\co 

oo^j,cr*0'*DO>co^}<T»otAinu>^f\JCvj© 

Ajrj.tu\tnvO*,otv)N.in*o<oiniA«±trviAaN 

C\JN-HNC\istrorO<T'<\Jfg4,NCvJ4,OJMfO 

I I I I I I I I I I I I I I I I I I 

oooooooooooooooooo 
aOOOOOiOvOfOMfOnWNWUMf'^ 
fO^)'Ovi>^Ovi>vOvD«J\vO\Ov0^4‘«3‘ir'^^ 
• ••••••  ••*««•••••• 

or*o'a»ooo<vj<vj*orgojegc\j<\j(vjj“«»4‘ 
NSSNMNKNNJ1  J-.trOfO^>(M(VJC4 


ooaoaoooo'^in^HWO^^ 

nfOfO^HHUMna4,4®»OiJ3^NNfs 

<OcO(O'HHvflNNN44a'^^^>i5i0'O 


-T  ■*  f O O -H 
U\U\  Ift  ^ H 


lA  ro  'O  ^ fo  ro  lf\  ro  ro  ro 


o □ □□  Oaa  oqimm^h  r(  H 4 -t 

fOfOrOOH^inUMAJ-^COcO^^SKN 

O3cO(O»4H03NN.N^J(rcO>O'0'D'0'O 


& 3-  o o w 

IA  10  IA  -H  *-l 


o n 3*fororofororo 


Z OJ  Z u Z tJZ  aJ  2 Hi  Z Ui 
OliJOOliJOOUJOOUiOQUOOliJO 
OZDZODZOtDZO^ZOOZOZaZ 
MC/lWM(OUjM(/)UjMt/>UJM(/)UJWl/)UJ 
JWDJW3JW3J00DJl/)DJM3 

WHU.WhU.W»-U.MhU,WhU.MhU. 

oooaoooaooaaoooooo 

oooooooooooooooooo 

OOOOOOOOOOOOOOOOOO 
AjCJAIf^rOrod’J’.tvO'fl  OcOcOtOQOO 


Z UI  Z id  Z td  Z UJ  Z Id  Z 
OIUOOWOOUJOOUJOOUJOOU 
ODZODZOSZODZO^ZOO 
HWUiMV»ilJMMlUH(/)UJM(/)UJHV) 
JW3 J WDJW3 J WD 

.d  m m 

enK-U.WHU.WHU.WKWVJh'U.WW- 

OOOOOOOQOOOOOOQOO 
OOOOOOOOOOOOOOOOO 
• •«•••«•••••••••• 

OOOOOOOOOOOOOOOOO 
|\J  (\J  N M fO  ro  ,t  44cO'0^««)coao 


100. OQ  Ft.U£NC£ 


I 


C/J  I-  U.  *3  H 

X O U.  J>  CO 

O'  0.  M -o  o 

o • • 


4 in  T'  o 

<0  H r-  -h 

O «H  a W 


4 ifi  04  *0  O vO 

fo  oj  w ro  ro  ro 

a o o o o o 


WhU.  o in 

X O U.  lA  u> 

or  a.  w 4 -4 

o • • 


-T*  0i  X)  O 

O'  O'  o o 

o o -J  w 


000000900000000000 


aoooaooaooooaooooo 


ooaooooai 


loaaoaoooo 


<vc\j(Mcsj<\jc\jforofororocv 

oooaoooooooo 

+ 4.++«.+4.  + 4.  + .4.+ 
UJ  UJ  Id  UJ  Id  Ul  UJ  uJ  UJ  UJ  UJ  UJ 
cOO'4*4fO4‘J3f'JU\a0aa\ 

f04f».o^3(r>4d)  y x n.  c\j 

«ND(?aeooO'^Wj,»ON 

tH\d 


a o o a o o I 


oooooooooooo 
+ ++  * + + + ++  ++  + 
UJldldldtUUJUJUJUJldUJUJ 
invONHN.O>J)cO^(MHlA 

4'£ro*<<\J4iOi/\«4c:f'04 
B jooroN^sfOHds 

OJfvJlAHOgiArOfOUJrirON. 


.-\jojnj(vic\jnjro?orof’>ropo 
ooooooooaooo 
♦ + + ♦ + ♦ 
id-didldidididididididid 
MftOCOO'acO/OOOJJ'  0 
X5*H43*-linC\JcO4f<-r0<Or0 
NNMftS^lftfl'OoUl'O 
rvjo4,CPr>-^-'*^fy3rf3a(\jo 
4-4-tvX)U3fOrO^>PJMf\JW 


o o o o o o 


O O O O O O 


^^aOOOOvH^HH^O^^ 

ooooaoooooaoaoo 
| t 4 + + ++  I + + + + * + + 
UJUJuJuJUJUJuJUJuJUlUJldUJUJU: 
4-OJ4'pOlAfOlA4r-cOlAT-»U)CnX> 
foasajo'wo'^wscoinoO'vO^ 
aU'^HlftO'HJOcOinSlAHKH 
0'N4^in4,NHNH^lAHN0' 

O O O I I I I I { I | 


OOOr<HH^rlONWWN('JW 

ooocooaoooooooo 

4.  + + * + 4.4.  + 4*  + +'V  + X + 
UlldUJuJldldUJUJUJldldUJUJldUj 
*H**44C0^'0C\J«>C0d>N-‘£lfV**, 
0(T<0«(\|JCOCJ'^D'04JiftD 
c0lANc044«r<ON0'4,f0(J'n 
WinNN^>!7'®Q3fO«OHClO'WH 
fOfOfOforofO<\jf\jrocvjfo<vj4-toro 


0 0 9|  | I 


r*)tO'0(\J(\JH«H*H*JOHO«QoOOO 

090000000000000000 

t • I • • • ••  »♦»♦♦♦♦♦♦♦ 
uJUJUJLJUJUJUJUJUJUJUJUJUJLlJtJUJUJUJ 
H4in4WoH(\J4O(\JN»0HOHlftf0 
N^f0®OHN(0v0t3inHHv0<0(\JMn 
ifl'OtNJO^N^OaOOO'fOKj'ClOO' 
OCJ-«inC'J'Oroa34rorO<VJd>C\J4lAino 
csjc\j(\jcoa*^ifOino>H4-Hwwro<M^cn 


vU-HrHooooaarO'H'UWH-Ha-H^H 

oooooooooooooooooo 
I I l*  + + + + *|++  + + + + + + 
UJUJUJIJUJUJUJUJUJUJUJUJUJUJUJUJUJUJ 
^Wv0(\JHNaN.4’OM0  4C0N0',i)f0 

IA  C\J  in  fO  iJHCnOHHHvO^Crj-PJ 
fOnOOOMAlft(T»K«)^HNonoiftK 
invOWcOO»oHN<OvOrofOaiAino04-K 
U5vT  O'H'HrOAJ4-irklA'H4fOrO\r)C\JfOCP 


•*4'4“*-»*-<WOOOOOO^f-4«^*<**4»H 

000000000090000000 

I I » I I !♦♦♦♦♦♦♦*♦♦♦♦• 

UJ  <d  UJ  UJ  Id  UJ  id  UJ  Id  UJ  Id  Id  Id  .d  Ul  UJ  UJ  Id 

c\jco4*-«d>xaoa'd>in:o  <o  o w -h  o x ro 
in  J1U)N.^fOfOr^0O<VJN.4'infO00^fO'O 
NWM^CSH^^fONcOHN.  (O  O'  -T  IMA 
ino''OforooMA<DO(j'i\join(r'no'(j' 
4iOfOly>rO*>f*)r'Of'3  4r*?-H4  4 0J'J'a'in 


•H  ^HOOOAJAJAjWftJHNfOAJfOrON 
oooooooooaoooooooo 
I I I + + + + + + + + + + + + + + + 
UJUJUIUJUJUJUJUJ  UJUIUJUJUJUJUJUJUJUJ 
coiAO's>iA(\jiA<oao'NcnwaNO'n  *-i 
4r<WU"DiD'04«lA(0c00'O4Ji0lAa* 

lAlAAJO'f\JfOfO«HCT'lA'TOAJ35a3T3J- 

<\JvX>'J'MN.Oin4i0~4WfO'OOino^.O 


I I I 1 t I 


J 


>3  1 

•V«  ! 

■rtl  ! 

v '1  ■( 
, i 


I<HC\JOJO(\J(\JOC\J<\J*HC\JCVJ*-«(\JC\JW 
•oooooooaoooooooo 
4 + + + + + 4-+4-+  + + + 4.+  + 
lidlduJUJUJUJUJUJUJUJUJUJUJlUUJUJ 
|cON.coa'N.C\J(\I^X)04a'0<0(\J(\JCT» 
•0'i£4OAJkf0»00'O\0i0f*>i0«N 
ICOJ’O'rOvO-HS.cOf^  TOfVJOCAUJiOrC 
>O'*)7'(\JI0oWf*)OlA4O4f0OIA 
irOO>J-H(\JvMOJC\JCNJC\J-HAJC\J-HC\JN*-J 


ooaaooininin<T,'7'a'*-i*H^444 

OOa0'0'0'HH^f0rM*HMMAa0«0« 

30  20  ^543iOsO(T'a'<7'tAlf\iAfOfOf/><VJCVJAJ 
a o Q CVJ  (\J  AJ 


CvJ(SJH<M<VJWC^OJHCViOJCNJCVJOJ(.\JAJAJW 

oooooooooooooooooo 

tdldldldldUJldUJldUJUJLdUJaJldUJuJUJ 
inU\<O4-4,fO<DH*H'O^<Olf»fO<r0JC\J(7' 
(\j  3'H©0'N.lAOOlA40'(M(\JO4N  4 
05NHOO^AJ4»IAWMAW»0<\JPJ^ 
(\jAJ<OSNcO»®HlMA7'iO?'fOlAAJO' 
<\JC\J*-<C\J(\lin<\JC\jr'.44-HMN.4.-<^rO 


I I I I 1 I 


I I I I I t I I I 


oaaoooiAifl  4 44- 

OOO0'(A0'WH4f*)Wf01MAlA-J)fl0c0 
*HWHO'a'0'N.XXHH'-44  4 4 4 4-4' 

coo<ou>u3U)(T'<j'<j'«ntntr“.  fofofonjnjnj 

O O O AJ  AJ  N 


• $ ? 

*«  -jhI  i 


1 


•of  i 

.*»  f 


GO  o 

2 

o 

or  O aJ 

►-  z o 

=3  ^ Z3 

UJ  Jl 

Z Q-  *H  r 

3C  h-  * 
<r  _j  w 
to  <x 


ooocn(j''j'WfOoco'oa3tfia)J)NKs 

O'O'(Aa)!OcOfOf*)lAHHHcOfl0coaJfl3<O 

N.XXcOCOa044HrorOfOCNJ(\JCVJ<N/<\JCJ 

vd  -D  <D  f\J  OJ  OJ 

m in  in 


Z tdZ  4dZ  UJ  Z id  Z UJ  Z aJ 
OUJOOUJOOUJOOUJOOUJOOUJC3 
ODZODZODZOOZOOZUZJZ 

HWUJH  'UJHMajHt/JlilHMllJHl/JaJ 
JW  D J i3  JWD  JW3  JM3  JMD 
M >-*  JHHJHWJWHJHHJMHJ 
(/)»-U.,/)H-U_COh-Ll.COh-U.C/)H-U_CO»—  U. 

oooaoooooooooooooo 

oooooooooaoooooooo 

oo  9000000000000000 

PJ(M<VJ44  JJJ^'DCO-UDOOOAJAJAJ 


Z <\J 

M O X 

X X o 

oo  ax 

*x  X 

x o 

X 

< 

O UJ 

CO 

>-  o 

a a 

a 

z o<u 

o z a 

O W3 

Ul  J ►-  ** 

oo  a.  h x 

X * 

< d ~ 

M <t 


OOO0MJ'ff>ooa<0©C0iDi0iDN.KN 

(M7'0'«co(OlAlAlAHHH®iOtO(Oa)co 

xxf^oocotOTH^-HfOfo^cvjc'JMnjfvjnj 

<0  vD  \0  CNJ  CJ  (\J 

in  in  in 

Z UJ  Z UJ  Z Id  Z UJ  Z UJ  Z ‘ UJ 
OUlOOUIOOidOOldOOIdOOUJO 
/ •»  t m -y  n o n t t -»  *y  m —s  t 


J n « M M J 

oooooooaoooooooo oo 

OOOOOOOOOOOCJOOOoOO 

ooaoooooooooooooo 

AJNN^J’^^'O.flCOcO'OOOWAJAJ 


J 


120 


'O  ►-  U.  J1  (VJ 

x o u.  c- 

QZ  o.  m o n- 

a • • 


NN  <0  IT»  (OH 

fO  4 M CJ  «4  <\J 

a a a o o o 


CO  h-  U.  Mo 

XOlL  VD 

QZ  a.  M O v0 

a • • 


■M  00  4-  O'  UN  M 

a*  co  in  ,*  o a 

o a o o ocj 


QO0OOOQOOOOO' 


oooooooooooaaaoaoaooo 


ooooooooooooooooooooo 


f0f0focvjc\jc\jc\j(\jc\jrofo^«j-4,f0 
ooaoaooooaoaoaa 
♦ ♦ + ♦ 
UJLJUJUJldUJUJaJLJIdLdLdUJUJW 
U>«WHlft4’WO'WlflOHON.O' 
J\j4,«J\0*O.^COJ’N-'t5^rOO'oOO 
«\JvO»HvOlf\lf'lAlf»\OCOJ-fO<rHvOj' 

coO'vD*nC'i<7'f^Nr,0®J'OtM^vO 

<'J(\JMd>^fOCVJWN.intn*OMMS. 


o 0 o o o o 


HH  HooaHrl  H(V^J  (NJHC 
a a oooooaoaoooc 

uJaJUJUUJIUuJUJuJuJUJuJUJL 

coir»rotr\^u\h,a»o'coN-Kmi 

Ho^inaNswroNHCncot 

35iOHfON\oJ'ir\(\jH!nN! 

,o'v>in(\jfoak£>iAcoinN*c\jco< 

CM  CVl  J^4'M\JiriO>HH(\JCT'l 


.'OfOrO(MCJ<^C'4<MN4’fOr04'  .*•  4- 

ooooaocaaooooooa 
4-  + 4-+  + + + *+  +4-++** 
UJ  UJ  UJ  UJ  id  UJ  UJ  U Uj  UJ  -Lf  UJ  Ld  UJ  UJ 
<OHn4)HNfOO'OWOlACr'3f*> 
CT'f\JO»HHO'rOir»0'0(\JO^cO«t 
k ^ CM  a ^MCOkOfO^J1  J-UN 
«jioomco(oin(Vfoc)[\j^wHro 
rO*Onjd>inM<\J-3’inMO'.a-(\J(\JM 


000000 


a o a a a o 


in 

OtJ 

rH 

S < 

M 

w 

« « 

d 

O 

CQ 

P4  2 

tf, 

H 

E-i 

CO 

aaaaaHHOJNc\JHofOMfO(\JW(\J 
aooooooooooaoooooo 
+ +♦  + ++  *<.  *•  + *+  + *+  + + + 
aJuJuJuJuJ  id  id  U JUJUJuJUaJUJuiUJUj 
THlTXOOlAj-^^fOUNrO^COcOrHOCViN.O 
CJ*Hlf\cOa'M,~liDd-COcOcDCOi0N.rs.CT.J’ 
OCOOJ3cOin(Ok{\Jiflin4'0(7'fOO(PH 

4-aa'TH4>HO>'HYHiniAroin^inc\ja'U\ 

PO  N r(  CO  to  *HN-»H<\J(\JvOcOtH»-4^vOCJ^“ 


C\JCJCJ.HMMO*4OMM0Jnj<VJC\lf0r0(\JCJi 
ooooaooooooooooooooc 
I I I l I |*|  <+  + ♦+  + + ♦ + + + ' 
U^UJuJUJUiiiiUJiiJUJaJUiiiJuJUJUJUiUJuiUJl 
in^H^ovDNNinfOMnwNHwa'\flin. 
foa'a'K(\jHOH(M'oo\DH(\jinmk4(\j( 
^a^Nf0f04’H0'f0\0N(0c0C0^0'Ov0< 
C0(0HllMANini0^^vDO(D^^f0HNO« 


OOaoOOHHHf«HWr4^WNW<MN(\J(\J 

a o a o o ooooaoooooooaooo 

UJ  Id  UJ  UJ  UJ  UlUJUJUlUlldUJldtdUJUjldldUJldUJ 
^NlAWtNJNfOrO^JaNcoaWOOHCPfON 
Ny)COHlAOlAQ^W(J'Or<NfOinW<OHWlft 
'j0N*flk(\J»OkO'c0«^lftcOkU>O',OCVJ^0)O' 
HNcONC^Olft'flO'cOHO'WO'HlAfOCQ  t co 

CHIT*?.  vflfO-OCVJHfO  ^’vX)*-«C\Jco-HN.N.O'rOfOlA 


I I I I I I I 


CJCJCJCJCJOCNJClJ  HOJ<\JMCJCJOCJOJiH(\JC 
aaooooaaoooooooooaac 
♦ ♦♦♦♦♦♦♦♦♦  + I + + + + + + + • 
IdUJuJUJldUJUJUjUJldUjUJUJuJUJldUJUJldl 
<o«HO'kV*<flovfliftofOfoinHink-for 
m-toiOco.S’O'coWMn.-HvOnj.j’Cdacvjmi 
«OH  J'NO' 

H\OfO(*)0'(vj^of*)WOfOWaro^^4«ti 

tfvfOCVJCNJW-tMCVJ  WCVJ<\Jin<\ICJ0O(\JC\JHOJ< 

II  II  I I I t I I I I I I I I I 


OOOCNiNfvjNNfjrofOfn^  4-f04  -r 

oooaoooooooooooooo 

UJUlUJUJUJUJUjuJuJUJUJUJUJidldUJld'.d 

(yjokoHDoco-fkoinonHoa'H 

^0'<NJf0IAOO^c00'(T^c0NinC\JlAN 

MtnC\JN.»fi)vD®<7'm<X>mOM~<inHcOC- 

X5^-HOCVJ-^i  Hin^rOsO^O'N.aOcOl^O 
J-  -Th.  U\inror'OCJ-H<\|C'JMMMfOinini'0 


o o o I | | 


IOOOOOOOOOOOOOO00OOO 

I » | | + + + + + +*  + + + + ++  4.+ 

lUJUfldUJUJUJUJUJUJUjUJUJldldUJUJUJIdld 
IM^Ok^HvO^WOvD4N^®O^UNN 
IvOCT'HMHin'UO'OCOO  DoM«0  WH  J t\ 
iHO«44MvOinPJfOJ,®M"ISO'fON4 
.aaotOO'WOMfiHHNJ’fOHH^oj'O 


lOHHHfOnWNCVJMfOWCy^J’^J  O O 

i a o oaooooooooooooooo 

ItdldtdUJUJUJUJliJldldUJlduJUJUJldljJuJld 
H0<\J40'H0'NC0iftf0©0'(O4HHO'I>N 
•rOfOf\J^03J4'C\Jvfl-t(\Jr<0®a'OHJ'H 
► •HIAvDtO0'U>-i,-tlA0\-4,v0\O'H‘30'^CJfs-Jr 
i cj  o o in  co  « m *o  o' 

lyDH  HHHHcOOJHfyJHH'OHHfOJO'OH 


CJC\J0JCJM»-*<Ht4<MC\JCJCJCJC\JCJCJCJ<\JC\J(Vc\J 

o o a o oaaooaoaoaaoooooo 

uJiuujuJujuJUJUiuJujuiaJaiuJuJUJLJuJUJiiiuJ 
rlvOS33«(X)aOiniftNWCOOM{\l^cOOiOHO' 
l^C\JcOfOkkHinvO^CO<r'J'^HcO('»lDkOJ 
U\O0'l^in0'Of0O^CgN.f0N-^C\j0'vX>4’  N- 
4-O<A^0iX>c0c0a0O:©c0iniJ1**,n-.nM<X'lAC4M 
ro-tMCJcjininN.<Hroro*-irOfOMi0i£>rjGn<7>in 


aOOaaOJ4J(\|(\IN3'(3'lftf0f0'0444 
(0(0<0OOHQOOt0>0'0<t)<04iniMAHHH 
COCOCOO'O'^OO  J®c03)fyM[\jHH^HHH 

o^ocjcjcjrorofo 

cD  .fi  ifl  H H H 


aoO'fi^OSkNkO'O'acficOlDlfiLfilDlfilfilfi 

OOOOO<0fififi(MAO(\J^HHHHHHr4 

O'O'O'ooo'vjcvjrjooHacfioooaooo 


vO  \D  O *0  ro  *o 
in  in  in 


to  o 

Z 

o 

O'  fiUJ 

»-  2 0 

O M Z> 

>d  JK-  « 

2 Cl  h Z 

zk^: 
<t  -I 
</)  < 


HHJHMJHHJMWJHHJHNJHHJ 

Mhti.V)HU.WHU.WMU.(/)l-U.WHU.MHU. 

oooooooooooaoooooooao 

oooooooooooaoooooooao 

oooooooooaaooaoooooao 
njcicj^j-  ofifi  (ooaowfjcg  j 

hhhhhhhhh 


zaw 
m o r 

x x o 

<o  a:  n 

<*  X 

X o 

X 
<r 

O Id 

CO 

>-  a 

QZ  o 

< 
o 

Z O Ld 

o z a 

O MO 

UJ  J ►*  * 

CO  0-  M X 

X k-  * 

< -I  ^ 

00  < 


oaoooaJJj(\i(Mw|7'|7'3'(0,0'0^  ^ 

5£0C07>0'(Jt444B®f0W,M('J^^'<HHH 

^J-4-CVJMCsJfOrO'O 
fiiOiOH  HH 

aoacococokkkoooifiifi^fiiDiDtfiifiiD 
O O O O C3  O id  v0  vQ  CJ  CJ  CJ  M W M t«4  <H  M H H 
0>(P(T*OOOCJC\JCJOOOOOOOOOOOO 

\0  'O  *o  ro  to  ro 

in  in  m 


Z UJ  Z UJ  Z UJ  Z UJZ'UJZ  id  z 
OUJOOUJOOUJOOUJOOUJOOtdOOld 
CJ3ZOOZOOZODZ03ZOOZOD 
H(/)UJH  COUJMtOuJMlOuJHtOtd  M W UJ  H CO 
JMDJIODJMDJWDJWDJMJJW 

MMJMMJMM-JMM-JMMJU4WJMM 

WHU.WhU.WhU.V)Hli.WhU.M»-U.WH 

ooooooaooooooooooooo 

oooooooooooooooooooa 

ooooaoooooaoooooooao 
CJ  CJ  CJ  4-  JJfivfifitO'fi'OOaorJWIMJ  d- 

H »H  H *H  H H H H 


1*0.00  FUUtNCE 


(/)  h*  U.  «H  T O <\J  oo  CO  O'  H 

X O U.  fO  CO  tA  N OCVJ  fOS 

^ a.  h eo«o  to  ro  ro  cm  vo  ix> 

o ••  ••  ••  •• 


(/)  h-  li.  in  O'  cvj  co  J-OJ 

JOlL  O'  vO  *4  <\|  O'  O O fO 

q;  o.  m roro  foro  w ^ -J-  «± 

Q t • ••  • • • • 


tooooooooo 


00*9000000000 


tooaoooooc 


cnj  f\l  rvj 
a o o 
♦ + + 
uj  iii  uj 
f)  CO  o' 

(M  H X 

vO  0)  o 
N N H 
rA  *4  rA 


CO 

W 

w 

z 

cj  nj  eg  oj  oj  rj 

Z 

UJ 

o o cp  o o o 

UJ 

M 

1 1 1 I 1 I 

M 

o 

UJ  uJ  UJ  Ul  UJ  UJ 

o 

M 

X H in  S CO  W 

M 

u_  o 

to  vf>  <0  W vD  *> 

u.  o 

Ul 

co  x o *4  in  o 

u. 

UJ 

x ^ vO  x m vO 

UJ 

o 

j-co  O'  r x w 

o 

o 

o O O 1 1 1 1 1 o o o 

o 

w 

t- 

w 

M 

u. 

to  to  to  to  ro  ^ 
o o o o o o 

u. 

I * I I I I 
UJ  UJ  UJ  Id  UJ  liJ 
ww  *oino<r 

tO  m X sD  *0  ir\ 
f\J  lT>  cO  cO  CT1  vO 

in  o'  ro  o in  o' 
H H ^ H <M  N 


to!  I t o o o 


0 o o o o o 

1 I I I I I 

U UJ  UJ  UJ  UJ  UJ 
*4  o o o'  co  in 
*0  X O'  N.  O H 
(J*  O cO  N (M  (\J 

»•••*•••♦•«• 

:ao  | | | | | looo 


to  to  to  ro  ro  to 
o a o o a o 
1111*1 
UJ  UJ  UJ  UJ  UJ  UJ 
fo  tn  «t  o oo  i\j 

^ n ^ ^ in  N 

O'  O X O'  U> 

ro 


>0000900000 

I I f I I I + I I I 
JUJUJUJUJUJUJUJUJUJUJ 
jinN.rooincvjcvjO'oc'j 
j'nMj'O'^tflinN^'D 
) ^ O' tD  «)  >fl  3 I*)  » *4  (VJ 
.fOfOfOcO^OHOO  CO 
?ro4't\iro-HCvj^*J*4->o 


HtH-HH'HOOOC 
ooooooaoc 
I I I I I ♦ ♦ ♦ « 
UJUJUJUJUJUJUJUJL 
jfXroCT'oiO<o^i 
c\jmarOvo<J'vOroi 
j'O'voro^XvO-*-*' 
wjw^o'coo.t 
<\jcnjc\ixn*-«\OU)i 


iocjc\jh(\ic\jmc\jc 

iooooooooc 

lUJUJUJUjUJUJUJUJl 
|<NJ<OinO'CVJ^NU3< 
.njnjvoa'J-invoxc 
HOW  WaO'O'O'rll 
iNOfOin^O^^H  • 
! C W w CJ  O 7*  W ! 


oaoaaooooooo 

aooooooooooo 

^vOvOO'CT'inOOOOOO 
• ••••«•••••• 

NNNNNSoaaoao 
O'O'O'O'O'N-oooaa  o 

OOOOOON.XXOOO 

ooaooo-tj-roooo 
vD  \D  DcCoOcOiO^NcOvD^ 

• ••«•••••••• 

ooonjninj  o o o 


ooaooooooaoo 
aooooooooooo 
v0  vO  lO  O'  O'  O'  O O O O O O 
• •••«*•••*«• 
cj(\jnj<M(\iojoooooa 

o'OO'CT'O'O'ooaooo 

^■H^-HHWcvjrjnJcvJcgrg 

ooooao^w^aoo 

OOOOOOO'CT'Cr'OOO 

a>iOO><OsO«OOO'.Oi0iO 

^ H W *4  H rl  *4 

o o a (M  c\j  oj  o o o 


Z UJ  Z UJZ  UJ  Z UJ 

oujooujoouiooujo 

03Z03Z03200Z 
HWUJHWUJHMllJHl/JUJ 
JM3  JCODJMD  JMD 

l/)h-U.l/)WU.(/)WU.</)h-U. 

HHrl^rorOHHHfUCdM 
WH  H«cQ«500  00'0'(J' 
• ••••••••••• 

TOrorOtotoro^TJjtJ-J-J- 


Z UJ  Z UJ  Z UJ  Z 
OUOOUiOOUJOOUJ 

u=>a:o3Zoozo3 

W WUJHlrtUJHMUJWM 
Jt/)3  J!/)3  JV)5  J(/) 
WW.JMM.JWWJMM 

rlHHfOfOfOH  -4r<WN 
riWHcomtooooa'Cj' 

• ••*•••»••«• 
rOtOtOtOtOtO't'fJ'J’-f't 


cam 


92  FLUENCE 


V)  H*  U.  CO  4 

r o u.  w fo 

q:  a m (\i  o' 

o • • 


n.  fo  co  c\i 

co  csi  4 o 

4 ro  kO  \0 


</>  h-  u.  to  to 

x o u.  wo 

oc  a.  m ro 

a • • 


ro  in  so  <©  4 

90  N (\J  O 4 in 

4-  4 *VJ  CVJ  4 4 


oooocpoaoooooo 


oooooooooooooooooo 


o o o o o o < 


ioooooooooo 


o o o o a a 


I 100000000:3 


o o o o o o 


OOOOOCJOOO 


njojnjojH- 

0 O Q O O < 

1 I I I I 
uJ  Ui  Ul  Ui  UJ  I 
to  \D  vO  (\j  to  < 
CP  N c>f 
w c\j  n.  o cvj  < 

tOrlO  WhI 

(J»  4 4-  co  -H  < 


I o o o o a o 


ooooooooooooooo 
I I I t I I I I t I I I I I I 
aJUJUiUUIUJUiUJlijUJUJaJLJuJUJ 
fOvOfvljolxcOQOvOoOcO^OfOOCVjfO 

oonjO'j,cococowf\jcao'cofvj«i3-* 

fOof^fOHinwinmo'oa'O'roa' 

NONNO'<J*OCOHO'Of\JO*4rO 

^®r044fOfONHH^W(SJ^^ 


o o o | I I 


*0444rowc\j'OfOrotoror\JCVJtvJ 
ooooooooooooooo 
( t I I l I l I I l t | I | | 

UlUJUJUJuiUJUJUJUMiJUJUJUJUJUJ 

lAHtOO,DN44J’N'Olft'OKO' 

«MN'>vDino>f04ininc\joc\jvDco 

•-OcOin-H-HCT'O'tnvD-HCVJoaovDfO 

lftt0N0'HC0o0'v04v0N(0in\fl 

nja5N*inc\jtnwcofON.4r*5<\j<\jH 


44^(\J0JfO44rO< 
oooaaooooi 
I I I I I I I I I 
UJ  UI  UJ  UJ  UI  UJ  UJ  I J UH 
OinH^HWlDfOIOI 
0'04Ho3'®0'UM 
wOmwm-HcoN.ojcot 

OvOlAHMtJ'O  4-  to  I 


I o a I I | 


I I I I * I 


l-HWOOOWHMC 

IOOOOOOOOC 

I I ♦ ♦ ♦ I I I 
lUJUJUJUJUJUJUJUJl 
|l/>4N0'HH(O4< 

.WUV«O40'fOsON.l 

icocninj-oovnaif 
INONCJ'IO  J40- 
i^N.wwroa'incj’ 


IWWWCVJOOO^W^lHHc 
>0000000000001 
lllt+++llttl 
JUJUJUJUJUJUJUJUJUJUJUJLUl 
'in-#wcgcrin®o>o'r^ino< 
l^ao  ajfl3(\jN(\Jouwo  U\i 

.*-4f\ja'Nin<7'v04-ta'4<7'< 
INOO^vO^OtOHOkO  401 


f 


OJWJ 

oo  OOOOOOOOOOOOOOOO 
♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

UJUJUJUJUJUJUJUUJUJuJUJUJUJUJIUUJUJ 

wo'ain4'njinoovOvn®(oc'r*5cvj\o<o4 

l00'0'MN^QWMWlftSONOOO(0 

<0v0inv£)v0OHCr‘k<03'®4C0(\JH'fl«0 

HlT'»HO(00'f0Of')N0'4Ha3NoNe0 

csjmwcvjwcvinc\JHC\jw«hc\jmc\ic\jmc\j 


OOOOOOOOOOOOOOOOOO 

OOOOOOQOOOOOOOOOOO 

000000004004N.ON.000 

in^ininminooaovDvoofovON^ina'C' 

NSSNSNOOi^JlfU^k  4 fO  J O rl  ^ 

oooooomuvoooooooooo 
ooo444inino44  4000000 

CM<\J<\JCVJCvjOJN.N.CNJOOOC\J(VIC\JaOa3cO 

• ••••••••••••••A** 

444\OiD«£>Hr<fg*i^HfO«.v>f*)^w) 


W H 
W W 

w 4 4 
H 

4 

WWW 

W W 

W W W W 

H 

z 

uj  z 

UJ  Z 

UJ  z 

UJ  Z 

UJ  z 

UJ 

zo!rj 
M O X, 
II  o 
ct  V 
X 
o 


3 M3 
UJ  Jh<* 
X o.  M X 

r m * 

<t  -J  ~ 
00  < 


OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 


ininmoQooooooooooooo 

^HMCjnjfsjf0'0»O444inininvDa)s0 


NJC4orgCM>HOJl>jW{\jnjM(UCNJWCNJOJO 
OOOOOOOOOOOOOOOOOO 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦* 
UJ  UI  ui  UJ  UJ  UJ  UJ  U j UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  U) 
<oeoinnJvoa>r4foinN.NWvOf\jwcnwfo 
OMi0Hin0'4Orl4K(Ji|<)Wffllftc04 
roin<j>Hrjin4fOK-HH44ininoooo 
NN»l)MMHf0>0<0»Ot0IOr0f04«\J(\JN 
cvj  cvj  w c\j  cvj  MCvjcvirocvjfsjcvjfvjnJMCVJcvjin 
• *•»•••  ••••••••*•• 

t till  is  s«t:t 


OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

inu\iniMninoooooor<»ooooo 

CVjCSJnjaOOCOOOOOOOfOO'U50'CT»CT' 
a'0'o'0'a'(7'ooo®coco4fvjfowwM 
MWMHW-HCVJCVJCVJ  HMWMHW 

ooooooin'^inoooaoooa 

oOo444lTv4Vin44inoooc3a 

<\j<vjcvj(\j(vjcvjN.N-Kooinc\jnjc\j<o® 

• •••••••••••«•••• 

444*04>iOHW-«MiH4tOfO"JfO>O 
*H  H W 4 4 4 


Z UJ  Z UJ  Z UJ  Z UJ  Z UJ  Z 
OUJOOUOOUJOOUJOOUJOOUJ 
03Z0=>Z03Z03Z03Z03 
H(/)UIH(/)UJH</JUJWWUJm(/)UJHW 

hmjmw_jwm-jmw.jmm.jww 
MKu.Wh-U.WHU.WhU.(/JKU.V)>- 

OOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOO 

tnininoooaooooooaoooo 
HH^t\J(VJMfO*OfO  4 44uvUVUVvOU)vr> 


FUIENCE  17.730 


. Z35SSXC1 55 ■ BBSS  ' 


: i.  . szstz~ 


JJ2355!!5F' 


(/»  HU. 

run. 

<*  a.  m 

a 


O OO 
0 CO 
4 'O 


fO  (M 

O'  0 


CO  4 

O 0 


<o  *o 
a O' 
>4  *4 


*0  4 

CM  t4 


in  nj 
0 N> 
o a 


CO  *-  U, 

r o u. 

O'  CL  M 

Q 


0 s. 
O'  H 
CSJ  fO 


4 0 
0 0 
*o  to 


m a 

in  m 

cm  cm 


ins  4 <n 

in  J-  ro  CM 

fO  *0  CM  CM 


O'  O' 
0 vd 


ooooaaoaoaoooooooo 


oocoooaooaaaaaoooa 


loaooooooooaoc 


o a a o 


CM  • 


i nj 


♦ ♦ ♦ 

Ui  uj  uj 

CM  4*  N. 
O'  a M 
«flyp j 

ONvO 
^ O'  H 


ooooool  i | ooaaoaaao 


■ i. 

« ^ 

jH 

m 

3 

..V  3! 

* 


oi 

rH 

w 

3 

IS 


£ 

mAJ 

rH 

O 

• >sr 

g* 

DOS 

COW 

«c$ 

O 

S2 

H 

w 

OW 

fc<U 

0$ 

aiD 

EhO 

2W 

W 

HPS 
UrfJ 
H W 

faO 

HD 

02 

UO 


00 

z 

o 

o 

a 

O UJ 

►- 

z o 

3 

M 3 

UJ 

z 

CL  M X 

r hic 
<X  -J  w 

co  < 

a a d 
o o a 

+ 4*  4. 

id  UJ  UJ 

in  ro  to 

o cm  a 

O'  O'  *4 
co  to  in 
d 4 H 


CM  CM  CM 
o o a 
4-  + 4. 
UJ  U UJ 
to  O'  4 
4*  (M  0 
4 0 ro 
HO»D 


a o cd  a o cd  t 


oooooooao 


o o o o o < 


oooo  o a a a i 


OOOOOOOOQOOOOOO 


Z 

id 


dddoaoooodddddd 

oaoooaooooooooo 


M 

1 1 

1 I 

t 

1 1 1 1 1 1 1 1 1 1 

M 

1 

1 1 

4* 

4-  4-  4-  4-  + | 

1 

t 1 

i i 

o 

UJ  UJ 

UJ  UJ 

UJ 

idldUJUJUJUJldUJUJUJ 

O 

UJ 

id  uj 

UJ 

UJ  UJ  UJ  UJ  Ui  UJ 

id 

UJ  UJ 

UJ  UJ 

H4 

ro  to 

K ro 

H- 

4 WlANO'rl  W O'O  vO 

M 

in 

CM  o 

a 

o a ro  ro  n.  4 

in 

33  CM 

a in 

u.  a 

CM  tO 

■H  4- 

O 

OSfOlftvOOWfOvON- 

u.  o 

4* 

fO  N. 

in 

\0  S ® rl  MA 

H. 

CM  id 

in  -4 

u. 

to  O' 

ro  o 

r^. 

NO'O'vOvOO'ofOHa 

u. 

ro 

CM 

in 

uj  in  4 in  »x)  u) 

a 

H ro 

O'  4 

UJ 

in  O' 

nj  *4 

v0 

a4’d>roa304-oincM 

UJ 

CO 

CO  O 

ro 

CM  O'  H r4  ro  in 

n* 

H 4 

in  in 

o 

CM  -H 

*4  c\j 

kD 

Oa)HfOrlW4WU\fO 

o 

Cvl 

CM  ro 

■H 

*H  4 H 4 H N 

n. 

co  id 

M3  N. 

o 

• 4 

o a 

• « • 

O 1 1 

• • 

1 l 

• 

1 

t 1 1 t 

o 

• 

o 

• 

o 

• • 
O 1 

• • 

1 1 

• 

1 1 \ 1 

• 

l 

• • 
l * 

• • 
t i 

H 

M 

w 

u. 

to  4- 

4“  CM  nj 

ro  ro 

ro 

rororo  4-cvjro<MCMrocM 

U. 

■* 

4- 

4 CM 

CM  CM 

CM 

CM  CM  <M  CM  *4  (VI 

CM 

CM  CM 

CM  CM 

o o 

o o o 

o o 

o 

OOOOOOOOOO 

1 1 1 1 1 1 l 1 1 t 
UlididUJujUJUJUJUJid 

o 

o 

o o 

a o 

a 

a o o o o o 

a 

o a 

a o 

UJ  UJ 

id  id  uj 

UJ  UJ 

id 

UJ 

Id 

UJ  UJ 

UJ  UJ 

UI 

UJ  UJ  Ui  UJ  UJ  Id 

UJ 

UJ  UJ 

Id  UJ 

d 4- 

co  a to 

co  O' 

4- 

COrlcONW®  4 4 

o 

CM 

ro  *4 

in  4 

in 

cm  vO  n.  n-  a»  %4 

o 

M>  4 

o id 

o 

to  d 

in  4-  CM 

33  O' 

'DTOHWW^HHHfO 

U 

vd 

ro 

tH  ro 

4 h* 

CO 

4 in  in  o'  ® 4 

® 

CM  a 

co  O' 

o to 

in  cm  nj 

in  in 

o 

COHU'  4 N Cf»  UWO  IA  O' 

ro 

O' 

r>.  ro 

ro  to 

r*% 

cm  cn  h ro  >d  vd 

id 

CM  f'- 

id  r^ 

in  d 

ro  jh 

4*  in 

o 

no®  owinro  riino 

in 

CM 

o ro 

ro  4 

rs. 

4 O O'  O'  O 4 

in 

CM  o 

^4  ao 

d O' 

N-  rH  -H 

h*  30 

s. 

r^c\jincMCMO'^foin^4 

ro 

4 

CM  -4 

*4  4 

4 

4 N.  00  CO  -H  vd 

M> 

vd 

id  N. 

I I I 


< I I 


♦4  »4 

▼4 

■H  *4 

*4  *4  *4 

O (M  4 O 4 4 

a 

*4  *4 

a 

4 

t4 

<H  o 

0 0 4 

*4  *4 

o 

o o o 

O 

o 

a 

O 

o 

a o 

O 

a a 

a fc>  o 

o o o a a o 

a 

a a 

o 

a 

O 

o a 

oa  a 

a o 

a 

a a a 

a 

a 

a 

o 

o 

1 1 

1 

t l 

1 1 1 

♦ l » + | 1 

♦ 

1 I 

+ 

1 

| 

1 4. 

♦ + 

4-  4* 

4- 

4-  + 4- 

4- 

+ 

4- 

4- 

4- 

UJ  UJ 

UJ 

UJ  UJ 

UJ  UI  UJ 

Id  Id  UJ  UJ  UJ  UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ  id 

UJ  UJ  UJ 

UJ  UJ 

UJ  UJ  UJ  UJ 

UI 

UJ  UJ  UJ 

UJ 

vd  K 

CM 

Id  4 

n-  k fs. 

in  o CM  4 O CM 

O' 

co  rn 

4 

N. 

N» 

ro  o 

O O'  CO 

in  ih 

a 

Of04 

ro 

in  vd 

N. 

4 

O'  in 

vd 

vd  id 

'O  4 0' 

N.  CO  vd  O vd  O 

in 

vd  ro 

O' 

cd  ro 

N. 

vd  in 

in  a 33 

vd  CO 

10 

CM  N *4 

N 

O' 

cm  in 

N* 

ro  to 

in 

vd  to 

4 N vd 

O'  in  a ro  o'  co 

4 

N.  CM 

N. 

CM 

rO 

CM  4 

CM  4 4 

in  m 

CM  in  CM  O 

in 

o 

*4  r** 

ro 

a 4 

CO 

in  id 

n.  ro  vd 

4SO'40(\J 

4 

■»4  in 

4 

33 

a 

ro  ro 

ro  in  in 

4 *4 

vd  vd  cm  o 

a 

O' 

4 

4 

ro 

vd  4 

ro 

N-  in 

4 cO  ® 

4 PO  CM  *4  co  ro 

r-4 

co  in 

CM 

CM 

ro 

CM  *4 

4 4 4 

*4  CM 

ro 

ro  4 CM 

CM 

4 

4 

•4 

*4 

I I I I I I I I I 


CMCMdCMCMdCMCMofMCMdCMCMdCMCMd 

oooooooooooooooooo 
♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
UJUJUJUJUJldUJUJldUJUJUJUJUJUJUJUJUJ 

♦44,inh-ojf04,roN.njr40'<j'KN.ininin 

40<ooroN-ro0co0dK.0eocM0dd 

wo'inoriincg4(ONsooi^4o,jufi 

i4C0Cr'(\JOHWOK,N0'N(\Jff'f0(U0'in 

PJddCMCMdCMCM^CMddOJddCMdd 


I I I 


CMCMOCMCMdCMCMdCMlMdCMCMdCMCMd 
OOOOOOOOOOOOOOOOOO 
♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
Id  UJ  Ld  UJ  UJ  Ld  Id  Id  Ld  UJ  UJ  UJ  UJ  Ld  Id  lij  UJ  Id 
HO(7*f0O4(Njr00'O(\JN,vDlflc00'C0'J) 
H.CMrOCM0fOa'004r'*00ON.fON.(M 
dCMr^CMCM<7'O'CM<7'44(M<X>C7'400d 
NNN4Jrl4infH^^UlfOnNfOfOlA 
(MCM0CM(Mro<MCMto(MCMfocM(MCMCMCM(M 


i I 


t i 


i i i i i 


J i 


i l 


x aw 
< o x 

2X0 
O'  N* 

X 

o 


7CCW 
M OX 
X X o 
o:  n. 
X 

0 


oooooooooooooooooo 
ooaooafOfOfOfO'OfnwwwiAiniA 
rororo00  000000  0444000 

C7'C7'^'inoou)vOvD<\jojC'jf'jnjnj4-4*4‘ 
Kr'»N.d(M(MN.N-N-444*0*0f0CMCMCM 
H rl  *H  *H  *4  *4 

ooooooooointnin<^*4«-t4-4  4 

CO<ODOddvON.r'-H.44Cr'000000 


UJ 

Cd 

o 


• • 

4 4 

• • 

vd  O 

• 

o 

• 

4 

• 

• 

• 

« • 

ro  ro 

• 

4 

• • • 

ro  ro  ro 

• 4 

to  to 

• 

ro 

in  in 

in  ^4 

•4 

4 

z 

uj  z 

UJ 

Z 

UJ 

Z 

UJ 

Z UJ 

z 

UI 

O UJ 

o o 

UJ 

C3 

o 

UJ 

C3 

O UJ 

o 

o uj  a 

o uj 

o 

O 3 

z o 

3 

Z 

o 

3 

Z 

O 3 

z 

O 3 z 

O 3 

z 

M C/3 

UJ  w 

to 

id 

14 

to 

UJ 

►4  tO 

UJ 

►4  to  UJ 

>4  to 

UJ 

~l  to 

3 -1 

to 

3 

d 

to 

3 

d Id 

3 

d to  3 

d to 

3 

M HI 

-J  M 

w 

-J 

►4 

•4 

d 

►4  M 

d 

4 H J 

►4  M 

d 

CO  H* 

a.  to 

r- 

U. 

(O 

H 

u. 

(d  H- 

u. 

to  v-  u. 

CO  K 

tu 

a o 

a o 

a 

a 

o 

O 

o 

o o 

a 

O Q o 

a o 

a 

o o 

CD  O 

o 

a 

a 

o 

o 

o o 

a 

o a o 

o a 

a 

a o 

o o o 

o 

o 

o 

a 

o a 

a 

a cd  o 

o o 

a 

CM  CM 

CM  ro  ro 

ro 

4 4 

4 vd  43  vd 

cO  CO  cd  O O 

a 

4 *r4 

^4 

0 

<x 

X 

X 

<* 

0 

y- 

(* 

< 

Q 

X 

o 

o 

UJ 

l o 


4 

1 

• 

1 

4 4 

t 1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

4 

1 

• 

1 

4 

1 

4 

1 

4 

1 

4 • 

1 1 

X a CM 

CD 

CD 

O O 

a 

a 

o 

a 

a 

a 

o 

a 

a 

a 

a 

a a 

O X 

CD 

o 

O o 

o 

a 

K> 

to 

ro 

ro 

ro 

ro 

CM 

CM 

CM 

0 0 

X X o 

ro 

ro 

to  vo 

0 

0 

0 

0 

0 

0 

0 

0 

4 

4 

4 

0 0 

O'  V 

4 

4 

4 4 

• 

4 

4 

4 

4 

4 

4 

• 

4 

• 

4 

4 4 

X 

O' 

O' 

O'  a 

a 

o 

0 

0 

0 

CM 

CM 

CM 

CM 

CM 

CM 

4 4 

13 

N. 

N* 

K CM 

CM 

CM 

N. 

r- 

K 

4 

4 

4 

ro 

ro 

ro 

CM  PM 

4 

•4 

•4  ^ 

*4 

*4 

z or  cm 

o 

o 

o o 

o 

o 

a 

CD 

o 

0 

0 

0 

4 

4 

CD 

4 4 

m o r 

ro 

ro 

ro  -H 

4 

*4 

0 

0 

0 

4 

4 

CO 

0 

0 

0 

N.  tv. 

X X o 

CO 

co 

co  -r4 

H 

0 

r^ 

N. 

s. 

4 

4 

O' 

0 

0 

4 

0 0 

a: 

• 

4 

4 4 

4 

4 

4 

• 

4 

4 

4 

• 

4 

• 

4 

4 4 

X 

4 

4 

4 o 

o 

*4 

ro 

ro 

4 

ro 

*0 

0 

V)  ro 

o 

in 

u 

in  h 

4 

4 

UJ 

z 

uj  z 

UJ 

z 

UJ 

z 

UJ 

z 

id 

z* 

CO 

o 

UJ 

<3  O 

UJ 

o 

o 

UJ 

o 

o 

0 

o 

o 

UI 

o 

O UJ 

o 

o 

3 

z o 

3 

z 

o 

3 

z 

o 

3 

z 

o 

3 

z 

O 3 

a 

•4 

to 

UJ  M 

CO 

UJ 

M 

0 

UJ 

V4 

CO 

0 

w 

CO 

UJ 

M CO 

d 

to 

3 d 

to 

3 

d 

0 

3 

d 

0 

3 

d 

0 

3 

d V) 

M 

M 

d V4 

M 

d 

M 

w 

d 

H 

w 

d 

M 

w 

d 

M W 

13  UJ 

to 

H- 

U.  (0 

H- 

u. 

to 

H 

u. 

0 

r- 

u. 

CO 

H* 

u. 

0 H 

Z Q 

M 3 

d » 

a.  m r 
rn  ic 
< d ~ 

co  < 


OOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOO 


OOOOOOOOOOOOOOOOO 

CM  CM  vM  ro  ro  ro  4 44iDtD'flcO‘®cooo 


'■*  7 


72 


100.00  FLUfcNCE 


Mfc 


t/>  h-  u.  o'  *5 

r co  u.  4"  co 

a o.  w « >o 

o • • 


to  \D  vo  4 o cr 

to  cm  4*.#  *o  eg 

a o o to  o o 


(/)  h-  U.  cvi 
z o a.  vn  n 

O'  Q.  w 4-  4 

o • • 


aooooooooooooooooc 


oooooooooaaooooooo 


ooooaaooooooooooo 


CMCM^CMCMCMCMCMCMfOPOfo 

oooooooooooo 

UJ  UJ  U UJ  UJ  UJ  14  UJ  UJ  UJ  UJ  l»J 
COO»lf»C\JfOfs-lX»<7'N-^0£0 

ad^lA^\OLMO/OHKH 
4 a>  co  co  ®rofo4CT*Kcoco 
® CM  CO  >0  r-«ir»4’4‘l^fOvOfO 

• **•••••• 

i o o o o a I I 


oaoooooac 
+ + + + + + + + ■ 
UUiUJUJUJUiUiUJl 
4inomda(Mm( 
(AOVOOK(NJN\0< 
4>CMfO<OCM4K*4« 
0/*)4H\DN4'H< 

Hinoowcvj^o^oin' 


CM*4<MCMCMfOrOH> 
oooooooo 
+ ♦**  + *+* 
IUJuJUJUJUJUJUJIU 
vD<OOJ3ro4vDH 
i(\JO4‘04f00'4 
, O'  « Ifl  » (\J  H CO 
tNtrnfoojNj 


o o o o o o | | 


M 


CM  S3 
H 
W 

a ow 

PQ  CnU 
C « 


,-CHOOOOOOW*4*4« 

oaooaoaoooot 
I !+  + + + + + + + +• 
UJlJUJlJjUJUJUJUJUJUJUjt 
r4(O«4O00<OHf<)StOO< 
oroa'CVJcOO'-HO>POvO(\J« 
iHIAQO40'H(\JOHc0« 
'4iOHinonoMOIO\Oi 
4-roWN.f^lA^^CMCNJrj' 


44incMCM-HOoo«H^aoaooc 
ooooooaoooooooooc 
I I I t I I 4-  ♦ ♦ I I 4-  4-  4-  4-  4-  • 
UiilJUJUJUJUJUJUiaJUJuJUJiUUJUJUil 
44(T'SfOH«OiOvOfOintfl»flSiOvOf 
4OrO44Hh>CM<Mh.4>»H>:orO0l 
cOv0ino4in<OCOin4inininroCMO. 
NNO^NHHHanO'HNNNCVJ: 

0*®N.^ftjT4H*H*-l4-inro4,4'^rOC 


OC3  0H^  T<HO  O. 

oooooooooooc 
♦ 4.4.4.4.4.4-4.-f4.4.- 
UJUIUjUjUIUJUilUUiUJUJL 
O'too^dainatvjtoNf 
OOHNM'OinHWN^i 
UOCM®co(MH4N.OCnrOI 
r0f0v0v0v04,'DCT'4'N.C7'« 


o o o | t I 


N WMHH^OOOO'  O a T-<  o -H  ^ 

oooooooooc.'Vaooooc 

I I I I I I4.4-4-4-4.4.4-I4.4.- 
UJUJUJUJUJUJUJUJUJUJtUUjUJUJUJUJl 
04inW4M4’Mft^vOJ'HlftO'0'f 
0'£3<J'4,NHr«lA0'4O0><0f*)0Mnf 
vONN4<^fOs4  4f’>*4f0®0»4c0« 

MO4Q0'f0N\0(NJ«O1^H-f0'0't 

CMCM-HCMWCMCM(MH"><MU>»H®N*4' 


I I I I I 


I I I I I I 1 I I 


^^WOHarlHOOHHHHNWHW 

oooooooooooooooooo 
II  |4*l4.4.4.+4.^4.4-4-4.4.4-4. 
UJUiUJUiUJIUUJUIUJUJUJLUUJUJUJUJUiUJ 
0®vON^WfOOOlA<J'40a\DvO{AO' 
»0'4N^OdOHO0'f0i0N  4 *4  H N* 
iOOKN»DO'U,^H<\JHJ'<OfOW^-tcO 
a'<v5®CJN-c04r\J4rOOCMCMN-Q<M®m 
44NHinHHHW0'NO4,lA^W4H 

till  * I I I I I I I I I 


dHHOOONW^HHNHHHf\JNN 
ooooaooooooooooooo 
I I |4  + + * + + + 4*4*f  + + * 
UJUJUJUlUJUJUIUJUJUJUJUJUJUJUJUJUJUJ 
u}ou>Hinooov0^o(ra  co  4 fo  o n o 
Ort<OWlAOWN<OHHiniAOd4(0« 
^rjiftvovOvOvorofs.oa'o  4 o>  'fl  ia  n*  n 

O(\JN®N'0OO®k04Hd4W0'4f0 

r r r # * * r « * 1 • 1 * * 


CMCM-HrMCMOCMCMOCMCMHCMCM- 

OOOOOOOOOOOOOOt 

ujujujujujujuJujujujujujujuji 

vDiniA(TavX}*TC4<\J(\J^^li>v4- 

a'HCP®S.*4H>®4N®f0lH4< 

®CM®HG>fO'rHOfOH.a‘CMCM4i 

^C7'*HCOCpa'cMomc\jacr'POH« 

WHHCJd4NM^NCVJHAJAJi 


> CM  CM  -*4  CM  CM  CM  CM  < 

> o o o a o o o < 
»♦♦♦♦♦♦♦■ 
I UJ  uJ  uj  aJ  uJ  UJ  >ii  1 

> k.  in  ro  \Q  in  a>  <j\  « 
) N.  O'  t4  O'  «\J  ® ® < 
.d  dcOinN  N(\J  I 

> in  in  cm  ® co  o in  < 
i <\J  <M  4-  CM  <M  H fO  I 
»•••••♦• 

I I I I I I I 


I CM  CM  CM  CM 
i a o o o 
■ ♦ ♦ 4.  4- 
II 4 UJ  14  UJ 

> 4 4 m CO 
1 a>  ro  n.  0 

ION  0*0 

> in  ® CM  ® 

> -H  -4  in  CM 


oaaoaaminiMJ'0'J'ddd4  4 4 
oooO'mO'dHHMforoinuMAajtoco 
ddd0'O'J*KN.NHdH44  4 4 4 4 

® ® ® vT  •''T'cna'inininroro'ocMCMcM 
a o o cm  M co 


OOOOiO'^OOOCOtOtOtOtDiONSfw 

0'(J'0'c0c00'inift4HddC0Oc0»<0<0 

NNNCOCOHrldNMfO'ONMnJCVKMCNJ 

0?  \0  ® CM  CM  •*> 

muun 


aooaaanuflinoiO'3'ddd-t44 

OOO0'0'0*dHHf*)Wf0lAlMA««® 

*4iHH<7'C'0'Kn»r'*H*4i4444444 

®®®000<7>cr'<7'ininin*orof'OC'j(McM 
O O O CM  CM  CM 
d W 

oaoo'0'^aoaco®coiOtOij)NNN. 
<J»CJ'(7*®®CT*ininiflH'H'H®®®®®® 
fs.h.K®®^W-HHrO/OfOCM  CM  CM  CM  CM  CM 

® 0)  'O  CM  CM  ro 

in  min 


(/)  o 

z 

a 

QC  O UJ 

I-  z o 

3 ^ ZD 

UJ  -I  I-  -* 

z a m r 

t h iC 
<X  -J  w 

CO  < 


Z UJ  Z UJ  Z UJ  Z UJ  Z UJ  Z UJ 

oujooujuoujooujooujooujo 

03Z0DZ0I3Z03ZU3Z03Z 

MMUHMUJMyjUJHWajHWUJMWUJ 

JWD.JW3JMDJM3JW3JM3 

MHU.WHU.lflhU.W8-U.VJkU.Whlt 

ooooaooooooooooooo 

ooooaooooooooooooo 

oooooooooooooooooo 

f\j(Mnj444'D^vflcOcocoOooCM(M(M 


V o 

a:  a 

< 
o 

z 10  UJ 

o z o 

O M 35 

UJ  J H - 

i/>  a.  m z 

X ►-  * 

<C  -J  *'■' 

w <x 


Z UJ  Z UJ  Z UJZ  UJ  Z UZ  ■ 
OUJOOUJOOUJOOUJOOUJOOUJ 
03Z03Z03ZODZ03Z03 
HWUJMWUJHWUJHWUJHWUJHW 
J(fl3JW3JW3-IW3JMDJM 

MM«JMW.JWM.JH4H4.JMW_JMW 

HJOOOOOOOOOOOOOOOO 

ooooooooooooooooa 
• «••••••••*••••«• 

oooooooooo  a o o o o o o 
CMCMCM444v0v0\D®<O®OOo(MCM 
H d Hd  H 


J 


120.00  FLUENCE 


CO  M U. 

M O' 

in  o 

M3  03 

in  o' 

M3  S. 

N»  N- 

eO  CP 

(OKU. 

P-  4* 

M3  co 

Is.  »0 

a O' 

CP  o 

OJ  4 

OJ  fO 

run 

OJ  to 

co  o 

N.  vD 

*0  N. 

M CO 

a H 

a a 

X o u. 

OJ  O' 

4*  4- 

fO  CO 

vT>  in 

CO  O' 

M>  M) 

a a 

saw 

O N. 

«H  OJ 

a a 

a a 

a o 

a o 

o o 

c*  a h 

4-  4 

M to 

H M 

a o 

o a 

a o 

o o 

a 

• • 

M 

• • 

• • 

• • 

• • 

• • 

• • 

a 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

loesoaooooooooooQo 


oooooooooo< 


aooooooooo 


u • 

a. 

a. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

• 

O 

• 

a 

• 

CJ 

• 

o 

• 

o 

* 

o 

• 

a 

• 

o 

• 

a 

• 

O 

• 

a 

ro 

0J  tO  M 

M 

OJ 

CM 

CM 

CM 

to 

to 

ro 

4* 

4- 

4* 

o 

a a a 

a 

a 

o 

Q 

O 

o 

Q 

o 

o 

O 

a 

■+ 

4-  ■+  4- 

<4 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

UJ 

UJ  UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

10 

UJ 

10 

UJ 

10 

O' 

m co  co 

■J 

o. 

N. 

OJ 

in 

ro 

M) 

0- 

ro 

O' 

4” 

OJ 

to  N*  to 

m 

i0 

a 

IO 

10 

OJ 

OJ 

4* 

03 

ro 

in 

to 

^otM 

o 

*4 

CM 

*o 

<o 

ro 

in 

H 

H 

o 

V0 

a 

tO  «4  4- 

O' 

O' 

in 

O' 

m 

ao 

O' 

s. 

4- 

4- 

OJ 

H 

OHS. 

• t • 

N- 

• 

4 

• 

• 

M3 

• 

O' 

• 

+0 

• 

CO 

• 

m 

• 

H 

* 

H 

• 

H 

• 

o o o o a o 


e 

H 

O 

•CO 

O 

< 

s 

& 

HJ 

ww 

o 

H 

OH 

&<o 

U)D 
Eh  O 
?2W 


fr.§ 

HW 

pms: 

Eh 


X 

Ui 


u.  a 

u. 

UJ 

o 

o 


a a a o o o i 

-+■+-+•+  4-  •+ 


I t 


I I I 


o o o o a a o 

4 + 4 4 4 4 4 


4-  *>■+•+■+«+  ■+ 


a o o | | | | | 


l I i I I I 


l 


I I » 


I 


I I 


CM  O H CM 

IO 

oj  ro  oj 

CM 

CM  CM  OJ 

OJ  fO 

ro  fO 

4 

4 

4 

O O a o 

a 

a o a 

a 

o a o 

a a 

o a 

o 

a 

a 

-+4-4-4- 

4 

4 4 4 

4 

4 4 4 

4 4 

4 4 

4 

4 

4 

UI  UJ  UJ  10 

UJ 

UJ  UJ  UJ 

UJ 

UJ  UJ  10 

UI  10 

(0  UJ 

10 

10 

10 

4-  10  N.  CO 

4 

fOON 

a 

(O  U)  lM 

4 M 

\Q  a 

O' 

H 

O' 

co  OJ  03  a 

UJ 

10 

4-  -4  *0 

co 

S-  ro  o 

OJ  M 

4 o 

in 

O' 

0. 

O'  4-  iv  ro 

fO 

a o OJ 

K. 

in  cm  oj 

0)  in 

O'  OJ 

0 

00 

OJ 

oi  o in  in 

a 

OJ  -H  M3 

i0 

cm  in  to 

■H  o 

OJ  N. 

xO 

in 

ro 

CM  CP  0*  OJ 

M 

cp  h in 

in 

IO  to  4 

O'  10 

U)  CP 

CM 

CM 

CM 

CO 

0. 

a 

0. 

0 

a a 

1 

r i 

r • r 

t i 

1 f 

1 

t 

1 

tO  OJ  ri  10 

M 

Z 

a 

a a 

OJ 

CM  OJ  CM 

CM 

-H  10  10 

cm  ro 

ro  4 

4 

4 

4 

o o o a 

UJ 

o 

a o 

a 

a a o 

a 

o o o 

a o 

o o 

o 

o 

a 

4-4-4  4- 

M 

4 

4 4 

4 

4 4 4 

4 

4 4 4 

4 4 

4 4 

4 

4 

4 

aJ  UJ  10  UJ 

o 

UJ 

UJ  UJ 

UJ 

UJ  UJ  UJ 

10 

UJ  10  10 

10  10 

10  UI  UI 

UJ 

UJ 

in  o'  o'  M3 

M 

O' 

O M 

M 

O'  M O 

co  o a 

4 4 

vO  co 

a 

a 

in 

4-  O ao  4- 

u.  a 

OJ 

co  in 

a 

O'  S.  O' 

in 

\0  CM  OJ 

id  in 

in  oj  io 

M 

10 

M3  O.  OJ  10 

u. 

Is 

M>  in 

4“ 

K «0  CO 

to 

in  K co 

a M 

co  m oo 

ro 

O' 

to  M in  H 

UJ 

in 

ro  to 

0J 

O OJ  o 

a 

O'  OJ  O 

i0  4 

CM  o.  4 

4 

N 

M 4*  o.  OJ 

o 

4“ 

4-  in 

•H 

M M CO 

CO 

O'  OJ  OJ 

O'  V0 

K.  M 10 

v0 

in 

CMrOOJH^^^O^a^OJOJOJCMCMCMOJOJOjrO 

ooooooooaoooooooooooo 

I I I I I 14-4-1  + +4>  + + + + + + 4’  + + 
UJUJUlUJt0UJUJUIUIl0UJUJUJl0UJUJUJUJUJI0UJ 
(T'^OO'fg^iflN^irMMAKmMft^OONN 
iflKHaoNinMo®(\JHo«OflinHr*)OH(Vj 
o<ow<\ja5NT4ift-i,0'a''»-«N.vD<or^inc\jf^vON. 
Nr|H«s^HvO«fown<j>r»)crsoinacofo 
IOi0OJ.HH**,«4in4'tp.J’HCMrOOjrO.*U)in*4.4 


• 

a 

• • 

o o 

• 

1 

• • 

i l 

• 

1 

• 

1 

• 

1 

• 

• 

• 

• 

• 

• • 
1 

• 

1 

• • 
1 1 

• 

1 

• 

t 

CM 

OJ  OJ 

M 

M M 

M 

M 

M 

OJ 

CM 

o 

ro 

ro 

OJ  to 

ro 

4 4 

4 

4 

- 

a 

a o 

a 

O O 

o 

o 

a 

o 

o 

a 

a 

a 

a o 

o 

o o 

a 

o 

l 

1 1 

1 

1 1 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 4 

4 

4 

UJ 

UJ  UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UI 

UJ  UJ 

UJ 

10  UI 

UJ 

UJ 

O' 

m a) 

N. 

4 O 

ro 

in 

0. 

in 

U> 

o 

4 

o 

O'  M 

CP 

4 o 

ro 

00 

in 

■h  a 

4 

co  H 

OJ 

4 

o. 

co 

N. 

OJ 

r^ 

ro 

O'  co 

M 

r-.  rs. 

ro 

o 

OJ 

a o* 

0* 

a 4 

in 

CP 

ro 

O 

CO 

in 

4 

0-  ro 

CM 

in  n- 

4 

■o 

CM 

CM  o 

M 

O'  OJ 

OJ 

O' 

ro 

u> 

10 

OJ 

to 

OJ 

N-  M 

co 

*4  xO 

xO 

OJ 

• 

4 

• 

0*  U) 

• • 

in 

• 

4 vO 

• i 

CM 

• 

M 

• 

OI 

• 

OJ 

• 

OJ 

• 

4 

• 

H 

• 

M 

• 

4 ro 

• • 

ro 

• 

*4  4 
• • 

4 

• 

4 

• 

I I 


I I 


t • I 


M-r 

H 

& 

o 

w 

a 

o 

CD 

o 

H 

o w 

OJ 

CM 

▼4 

OJ 

CM 

CM 

r4  CM 

ro 

a 

o 

a 

"4 

o 

H OJ 

CM 

CM 

OJ 

OJ 

OJ 

ro 

ro  cm 

ro 

ro  4 

4 

4 

4 

o 

o 

o 

a o 

o a 

o 

o 

O 

o 

o o 

O 

o a 

o 

CD 

a 

a 

O 

a 

a o 

o 

O 

o 

O 

o 

o 

o o 

a 

a o 

a 

O 

a 

4 

1 

4 

4 

4 

4 

4 4 

4 4 

4 

4 

4 

4 

4 4 

4 

♦ 4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 4 

4 

4 

4 

H 

H 

UJ 

UJ 

UJ 

10 

UJ 

UJ 

UJ 

UJ  UJ 

10  UJ 

UJ 

UJ 

aJ 

UI 

UJ  UI 

UJ 

10  UI 

UJ 

UJ 

10 

UJ 

UJ 

UJ 

10  UJ 

UI 

10 

UJ 

UJ 

UJ 

UJ 

10  UJ 

UI 

UJ  UJ 

UJ 

UI 

UI 

fz-j 

ro 

CM 

co 

a 

CO 

OJ 

OJ 

h* 

o ro 

H 

CP 

*■4 

CO 

OJ  O' 

10 

eO  ao 

CM 

O' 

CM 

in 

in 

*4 

4 M3 

M) 

o 

ro 

in 

OJ 

04 

cp  n. 

m 

*4  O 

OJ 

CO 

m 

Cm 

CJ 

C0  03 

o 

V0 

CP 

o 

in 

4 

O'  OJ 

OJ  H 

xO 

+• 

ro 

co  ro 

i0 

in  CM 

O' 

CO  O' 

a 

04 

a© 

O' 

CP  O' 

OJ 

N. 

in 

O' 

10 

co 

n.  co 

M3 

W xO 

in 

in 

M3 

•H 

*o 

w 

CP 

CO 

C0  eO 

O v0 

O' 

o 

o. 

O 

ro  o 

a0 

4 O 

*0 

ro 

\D 

4 

CM 

in 

CO  CP 

10 

a 

a 

ao 

OJ 

4 

-1  CD 

*H 

O'  4 

n- 

*3 

•4 

V0 

C0 

s. 

in 

ro 

OJ 

O' 

O'  4 

i0  in 

OJ 

ro 

OJ 

in 

*4  CM 

a 

K.  H 

a 

xD 

in 

O 

CO 

K 

ro 

\0 

in 

in 

OJ 

•4  o 

o 

4 OJ 

CD 

CD 

M> 

o 

u 

2 

O 

to 

• 

0J 

• 

H 

• 

OJ 

• 

OJ 

• 

in 

• 

N- 

• 

CM  ro 

• • 

io  in 

• ♦ 

*4 

• 

H 

• 

0. 

• 

»4 

• 

to  4 

• • 

O' 

• 

K OJ 

• • 

H 

• 

in 

• 

CO 

• 

n. 

• 

•4 

• 

<p 

• 

H ro 

• e 

CM 

• 

ro 

• 

O' 

• 

O' 

• 

t4 

• 

«4 

• 

*4  4 
♦ • 

M3 

« 

10  *4 

• • 

4 

• 

4 

• 

ro 

• 

I I I I I I 


X * OJ 

< o r 
r x o 
QC  V 

r 

CD 


Z 0£  OJ 
44  C)  X 

r x o 

a 's 

X 

o 


UI 

to 

o 

to  a 

z 

o 

a co  ui 

+•  x a 

3 M3 

UJ  J 4- 

z a.  m x 

r m x 

< -i  ~ 

CO  < 


OJ 

CM 

H 

OJ 

CM 

o 

CM 

OJ 

H 

0J 

OJ 

H 

CM 

CM 

CD 

OJ 

CM 

*4 

CM 

OJ 

4 

CM 

OJ 

OJ 

CM 

CM 

-H  CM 

CM 

CM  OJ 

CM 

CM 

OJ 

OJ 

OJ 

CM 

OJ 

OJ 

ro 

ro 

OJ 

o 

a 

G 

o 

a 

o 

O 

a 

o 

a 

C3 

a 

CD 

o 

a 

a 

a 

O 

o 

a 

a 

o 

a 

a 

o a 

CD 

O O 

o 

a 

o 

a 

a 

o 

a 

a 

o 

CD 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

UI 

10 

10 

10 

10 

UJ 

10 

10 

10 

UJ 

UJ 

10 

UJ 

UJ 

UJ 

w 

UJ 

UJ 

UI 

UI 

10 

UI 

UI 

UJ 

UI 

UJ 

10  UI 

10 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

10 

UJ 

UJ 

UJ 

UJ 

UJ 

M3 

in 

OI 

CO 

in 

«0 

ao 

O' 

O 

O' 

to 

OJ 

in 

o 

*4 

4 

OJ 

4 

K 

r*. 

o. 

r4 

O' 

M) 

ro 

CM 

4 

in 

CO  M) 

o 

4 

M> 

in 

O' 

O' 

N» 

CP 

4 

CP 

O' 

4 

ao 

in 

s 

CM 

CO 

4 

S3 

M3 

ro 

CO 

in 

M3 

a 

4 

4 

o 

K 

K 

H 

O' 

< 

in 

O' 

0. 

a N* 

t4  ro 

CD 

N. 

a 

4 

OJ 

O 

M3 

in 

p* 

CD 

O' 

O' 

M3 

in 

a 

O' 

CM 

a 

a 

4 

H 

<o 

ro 

4 

a 

in 

O' 

in 

4 

M3 

v0 

a 

•4 

O' 

CP 

in  4 

s4 

-H  O' 

CP 

CM 

4 

N. 

*4 

M3 

OJ 

<0 

4 

ro 

ro 

4 

o 

M3 

CM 

o 

w 

*4 

CD 

4 

OJ 

a 

in 

CM 

CD 

«4 

CM 

CD 

4 

CM 

CD 

ro 

O' 

o 

4 

4 

t4  in 

4 

M3  H 

in 

vO 

M> 

K 

ro 

4 

t-4 

a 

a 

in 

ro 

CM 

ro 

0J 

CM 

4 

CM 

CM 

4 

CM 

CM 

M3 

CM 

CM 

CO 

<M 

OJ 

■H 

OJ 

0J 

ro 

in 

CM 

0J 

CM 

4 4 

4 

oj  ro 

ro 

4 

ro 

ro 

4 

in 

in 

4 

*4 

*4 

h* 

1 

• 

l 

• 

1 

• 

1 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

i 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

t 

• 

I 

• 

l 

• 

1 

• 

i 

• 

• 

I 

• 

1 

• « 
1 1 

• 

1 

• • 
1 1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

i 

• 

i 

• 

1 

• 

1 

• 

1 

• 

l 

a 

a 

o 

a 

o 

a 

4 

4 

4 

M 

OJ 

OJ 

O' 

O' 

0 

ro 

ro 

ro 

4 

4 

4 

x or  oj 

a 

4 4 CM 

CM  CM  <P  O'  <P  ro 

ro 

ro 

M3 

U) 

o 

a 

a 

a 

a 

o 

ro 

ro 

ro 

CO 

<o 

CM 

in 

in 

in 

*4 

W 

< o X 

a a a 

ro 

ro  co 

cO 

co  in  in  in  h h 

a0 

OO 

in 

O' 

O' 

in 

4 

4 

4 

33 

33 

CM 

OJ 

OJ 

H 

4 

■H 

*4 

*4 

•4 

X X o 

ao 

ao  CO  cp  O'  O'  4 

4 4 co 

oo 

co  eg  oj 

CM 

4 

4 

4 

*4 

H 

*4 

^^fONWftJWfOW 
vO  vO  \0  M M M 


OOOfflflOSSNNoOOtOvfllMfilMfMAinin 

OOCPOO<X>U3M>M>OOJOJCMCM*4«4v4«4HHH 

0'C'0'aoa(\j(\j(\jHaooooQQOQOa 


X Z CM 

m o r 
x x o 


\OvOtO«H4 


OOOOOCOCOKSKaaolAiniAlMAlAUUAtA 

aoaooo^iOiDNNWWWHHWHrlHH 


• 

• 

• 

• 

• 

• 

• « 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CO 

a n. 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

« 

M3 

M3 

M3 

ro 

ro 

ro 

< 

X 

M3 

M3  M3 

ro 

ro 

ro 

in 

in 

in 

Z 

X 

CD 

in 

in  in 

z 

UJ 

Z 

10 

Z 

UJ 

z 

UI 

z 

UJ 

Z 

UJ 

z 

10 

< 

o 

UJ 

z 

10 

Z 

10 

Z 

UJ 

z 

10 

z 

10 

Z 

10 

Z 

UJ 

o 

10 

o 

o 

10 

o 

O UJ 

C3 

o 

UJ 

C3 

o 

UJ 

CD 

o 

UJ 

CD 

o 

UJ 

CD 

to 

a 

UI  CD 

o 

UJ 

O 

a 

UJ  CD 

o 

UJ 

CD 

o 

UJ 

o 

O 

UJ 

CD 

O Ui 

CD 

CP 

o 

3 

Am 

C3  3 

Z 

o 

3 

Z 

o 

3 

Z 

CD 

3 

z 

CD 

3 

Z 

>■ 

o 

CD 

3 Z 

o 

3 

Z 

CD 

3 Z 

CD 

3 

z 

CD 

3 

Z 

CD 

3 

Z 

CD  3 

z 

w 

( A 

UJ 

CO 

10 

»H  00 

10 

M 

00 

10 

M 

10 

UI 

M 

00 

UI 

M 

00 

UJ 

a 

w 

CO  UJ 

+4 

CO 

UJ 

44 

CO  UJ 

44 

00 

UJ 

to 

(0 

44 

to 

UJ 

44  00 

UJ 

(A 

-J 

3 

-1  CO 

3 

-J 

00 

3 

0 

00 

3 

-J 

00 

3 

-J 

CO 

3 

< 

_J 

00  3 

-J 

to 

3 

mj 

CO  3 

mJ 

CO 

3 

-J 

to 

3 

mJ 

to 

3 

-J  to 

3 

M 

M 

-J 

+4 

-J 

M M 

-J 

+4 

M 

-J 

w 

-J 

M 

M 

-J 

+4 

+4 

-J 

a 

44 

M -J 

+4 

44 

J 

44 

44  mJ 

44 

+4 

J 

44 

44 

_l 

44 

44 

mJ 

44.44 

-J 

(A 

H- 

u. 

C/3 

+- 

U. 

CO  »- 

U. 

00 

r- 

U. 

C/0 

4- 

U. 

(0 

H- 

U. 

CO 

4- 

U. 

z 

(0  10 

to 

4-  U. 

CO 

4- 

U. 

(0 

4-  U. 

CO 

4- 

U. 

<0 

4-* 

U. 

CO 

4- 

u. 

00  4- 

U. 

o 

z a 

a 

a 

O 

a o 

a 

o 

CD 

o 

O 

o 

a 

o 

a 

a 

o 

O 

o 

o 

M 3 

a 

a o 

a 

a 

o 

o 

O O 

a 

a 

a 

O 

a 

o 

CD 

O 

a 

o a 

a 

a 

o 

a 

a 

a cd 

o 

a 

O 

o 

CD 

a 

o 

o 

a 

o 

o 

C3 

a 

UJ 

o 

a o 

o 

o 

o 

O 

O O 

a 

o 

o 

o 

o 

a 

O 

O 

o 

o o 

a 

• 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

10 

a.  m x 

• 

• • 

* 

• 

t 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

o 

o o o a 

a o 

o 

a 

a 

o o 

a 

o 

o 

o o o 

a 

a 

r 4-  x 

o 

O O o 

O O CJ 

o o 

a 

o 

o 

o 

o 

o 

o 

o 

o 

a o 

a 

CM  OJ 

OJ  4 4 

4^0v0M3cO<OaOo 

o 

o 

OJ 

OJ  OJ  4 

4 

4 

«t  -J  — 

CM 

OJ  OJ 

4 

4 4 M> 

CO 

CO  CD 

o 

O 0J  CM  OJ 

-r  ^ 

•T 

*4 

*4 

H 

H 

▼4 

■H 

*4 

*4 

CO  < 

4 

*4 

•4 

«4 

4 

▼4 

•4 

74 


maua 


*m  9 j ■ jwwctpipwpp 


s 


APPENDIX  C 

MORSAIR  SILICON  DOSES  AND  K-FACTORS 

For  each  of  the  15  MORSAIR  runs,  this  appendix  contains 
the  computer  plotted  results  of: 

o 

1.  The  fit  of  the  MORSAIR  4ttR  silicon  dose  versus 
the  mass  range  ("RHOR"  in  the  figures).  The 
different  point  symbols  were  calculated  from  the 
fits  to  the  MORSAIR  data,  and  the  solid  line  is 
the  fit  of  the  one-dimensional  ANISN  data. 

2.  The  silicon  dose  K-factors  as  a function  of 
mass  range  at  each  sampling  altitude. 

In  order  to  reduce  the  number  of  plots , several  sampling 
altitudes  have  been  combined  on  a single  figure. 
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FIGURE  G-i!l 


c?,'orJR  Fir  °ATA-4PIR**2  NEUTRON  SI  DOSE, 

niIiS^!L  r S0UKC£  IN  REAL  air  AT  30.  C KM. 
ALu  iAMPuING  ALTITUOiS 


K FRCTOR  RRDS-SILICON 


RUN  NO.  6 
SOURCE  ALTITUDE- 


FISSION  SOURCE 

30*000  KH  NEUTRONS  RADS-SILICON 


* A A 

v * 4 * 

*K+  * 4 v 


RHOR  G/CM2 


-15. 
0-20.0  KM 
A -30.0  KM 
+-40.Q  KM 
-50. 

*-60.0  KM 


FIGURE  C-22  MORSAIk  FIT  UATA-NEUTRON  SILICON  K-F ACTOR 
FISSION  SOURCE  IN  REAL  AIR  AT  30.0  <M. 
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FIGURE  3-27  MORSAIk  FIT  0ATA-4PIR* *2  GAHHA  SI  DOSE* 

FISSION  SOURCE  IN  REAL  AIR- AT  40.0  KM. 
ALL  SAMPLING  ALTITUDES 
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Fi&URt.  C -37  MORSAIR  FIT  0ATA-4PIR**2  NEUTRON  SI  DOSE. 

FISSION  SOURCE  IN  REAL  AIR  AT  80.0  KM. 
SAMPLING  ALTITUOES  20  KILOMETERS. 
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FIGURE  038  MOKSAIK  FIT  OATA-NEUTRON  SILICON  K-FACTOR 
FISSION  SOURCE  IN  REAL  AIR  AT  80.0  KM. 
SAMPLING  ALTITUDES  20  KILOMETERS. 
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FIGURE  ^-40  .MORS  AIR  FIT  UA  TA-GAMMA  SILICON  K -FACTOR 
FISSION  SOURCE  IN  REAL  AIR  AT  dO.O  < 
SAMPLING  ALTITUDES  £0  KILOMETERS. 
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FIGURt.  L-A4  MOkSAIR  FIT  DA  TA-GAMMA  SILICON  K-FACTOR. 

FISSION  SOURCE  IN  REAL  AIR  AT  ao.o  Sh 
SAMPLING  ALTITUDES  AO  AND  60  KM. 
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FIGURE  U-4G  10RSAIR  FIT  UATA-NEUTRON  SILICON  K -FACTOR 
FISSION  SOURCE  IN  REAL  AIR  AT  aO.O  KM. 
SAMPLING  ALTITUDES  50,I00»120.  AND  140  <M . 
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FIGURE  C-v-.  MORS  A Ik  FIT  OA TA -NEU IRON  SILICON  K -FACTOR 
T HERMONUGL  SOURCE  IN  RtAL  AIR  AT  20.0  KM. 
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FIGURE  056  MOKSAlR  FIT  UATA-GAMMA  SILICON  K“F  ACTOR  ♦ 
THtkTONUCL  SOUKCC  IN  RIAL  AIR  AT  20.0  KM 
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ALL  SAMPLING  ALTITUDES 
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NOKSAIR  FIT  0 A 1 A-GAMMA  SILICON  K“F ACTOR* 
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SAMPLING  ALTITUDES  20  AND  AC  KM. 
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C- 7()  MORSAIF  Fir  JATA-NEUTRON  SILICON  K-FACTOP 
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FIGURE;  C-fl  MORS  A IK  FIT  DATA-4PIR**2  GAMMA  SI  OOSt» 

THERMONUCL  SOURCE  IN  REAL  AIR  AT  bO.O  <M. 
oAMPLlNu  ALTITUDES  oO, 80,100,  AND  120  KM. 
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FIGURE  G-74  MORSAIK  FIT  UATA-NEUTKON  SILICON  K -FACTOR 
THCKMONUCL  SOURCE  IN  REAL  AIR  AT  80.13  KM. 
SAMPLING  ALTITUDES  2D  KILOMETERS. 
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FIGURE  C-  76  CORSAIR  FIT  0ATA-6AMMA  SILICON  K-FACTOR. 

THlRMONUOL  SOURCE  IN  REAL  AIR  AT  «0.0  KM 
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FIGURE  G-bS  MORS  AIR  FIT  DATA-4PIR**2  GAMMA  SI  DOSE, 

THERMONUCL  SOURCE.  IN  REAL  AIR  AT  tJG.O  KM. 
SAMPLING  ALT ITUOc.S  80,100,120,  AND  140  KM. 
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FIGURE  C-84  HORSAIR  FIT  OATA-GAHMA  SILICON 

THcRMONUCL  SOURCE  IN  REAL  AIR  AT  80.0  <M. 
SAMPLING  ALT  IT  UOf.S  S0*100»120*  AND  14Q 


